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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide optical illumination equipment which can 
realize different lighting conditions in two orthogonal directions on the surface 
to be irradiated. 

SOLUTION: In this optical illumination equipment, a variable power optical 
system (7), which is used for similarly changing the whole size of second 
multiple light sources, is arranged in the optical path between a first optical 
integrator (6) which is used for forming first multiple light sources, based on the 
luminous flux from a light source means (1) and a second integrator (8), which is 
used for forming the second multiple light sources, the number of which is larger 
than that of the first multiple light sources, based on the luminous fluxes from 
the first multiple light sources. This illumination equipment is also provided with 
an aspect ratio changing element (10), which changes the aspect ratio of the 
incident luminous flux to the first optical integrator (6) for changing the incident 
angle of the luminous flux in the prescribed direction. 
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CLAIMS 



[Claim(s)] 

[Claim l]The 1st optical integrator for forming the 1st a large number light source based on light flux from a light source means, In an 
illumination optical device which is provided with the 2nd optical integrator for forming many 2nd a large number light sources more 
based on light flux from said 1 st a large number light source, and illuminates an irradiated plane by light flux from said 2nd a large 
number light source, A variable power optical system for being arranged in an optical path between said 1 st optical integrator and said 
2nd optical integrator, and changing a size of said whole 2nd a large number light source in similarity, An illumination optical device 
provided with an aspect ratio change element which changes an aspect ratio of said incoming beam in order to change the degree of 
incidence angle along a prescribed direction of an incoming beam to said 1st optical integrator. 

[Claim 2]In an illumination optical device provided with a light guide optical system for leading light flux from an optical integrator and 
this optical integrator for forming many light sources based on light flux from a light source means to an irradiated plane, A light flux 
sensing element for changing into light flux which has light flux which has predetermined sectional shape for light flux from said light 
source means, or predetermined light intensity distribution, It is arranged in an optical path between said light flux sensing element 
and said optical integrator, An illumination optical device provided with an aspect ratio change element which changes an aspect ratio 
of said incoming beam in order to change the degree of incidence angle along a prescribed direction of an incoming beam to said 
optical integrator. 

[Claim 3]The illumination optical device according to claim 1 or 2, wherein said aspect ratio change element is constituted pivotable 
considering an optic axis as a center. 

[Claim 4]The 1st aspect ratio change element for said aspect ratio change element to change the degree of incidence angle which 
met in the 1st direction of an incoming beam to said optical integrator or said 1st optical integrator, The illumination optical device 
according to claim 1 or 2 having the 2nd aspect ratio change element for changing the degree of incidence angle which met in said 1st 
direction of an incoming beam to said optical integrator or said 1st optical integrator, and the 2nd direction that intersects 
perpendicularly. 

[Claim 5]The 1st prism with which said aspect ratio change element has a refracting interface of a concave section along said 

prescribed direction, It has the 2nd prism that has a refracting interface of said concave section of this 1st prism, and a refracting 

interface of a convex section formed complementarily, An illumination optical device given in any 1 clause of Claims 1-4, wherein 

either is constituted movable in accordance with an optic axis at least among said 1 st prism and said 2nd prism. 

[Claim 6]The illumination optical device according to claim 5, wherein said concave section of said 1st prism has V character-like 

form. 

[Claim 7]An exposure device provided with an illumination optical device given in any 1 clause of Claims 1-6, and a projection optical 
system for carrying out projection exposure of the pattern of a mask arranged in said irradiated plane to a photosensitive substrate. 
[Claim 8]A manufacturing method of a micro device including an exposure process which exposes a pattern of said mask on said 
photosensitive substrate with the exposure device according to claim 7, and a developing process which develops said photosensitive 
substrate exposed by said exposure process. 

[Claim 9]In an illumination optica! device which it had, an illumination-light study system which illuminates an object to be illuminated 
said illumination-light study system. Have a variable means which makes variable either [ at least ] a size of illumination light in a pupil 
of this illumination-light study system, or the form, and said variable means, The 1 st displacement means that displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that intersects perpendicularly 
with an optic axis of said illumination-light study system, An illumination optical device having the 2nd displacement means that 
displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects 
perpendicularly with said optic axis, and intersects said 1st direction, and a variable power optical system which makes a size of said 
illumination light variable. 

[Claim 10]The illumination optical device according to claim 9, wherein said illumination-light study system is provided with an optical 
form conversion method which leads illumination light which changed into light flux form of a request of form of said illumination light, 
and was changed into light flux form of this request to said variable means. 
[Claim 1 1]The illumination optical device comprising according to claim 10: 

The 1 st diffracted-light study component from which said optical form conversion method changes form of said illumination light into 
the 1 st light flux form. 

The 2nd diffracted-light study component which is provided exchangeable with this 1st diffracted-light study component, and changes 
form of said illumination light into the 2nd light flux form. 

[Claim 12]An illumination optical device given in any 1 clause of Claims 9-11, wherein said illumination-light study system is provided 
with an optical integrator which is arranged in an optical path between said variable means and said object to be illuminated, and 
illuminates said object to be illuminated uniformly. 

[Claim 1 3]An exposure method which exposes a pattern of a mask to a photosensitive substrate, comprising: 
The Lighting Sub-Division process of illuminating said mask via an illumination-light study system. 
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A zona-orbicularis operation grant process that said Lighting Sub-Division process gives an operation which changes illumination light 
in a pupil of said illumination-light study system in the shape of zona orbicularis including a projection process of projecting a pattern 
image of said mask on said photosensitive substrate. 

The 1st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 1 st direction that intersects perpendicularly with an optic axis of said illumination-light study system. 

The 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction. 

[Claim 14]The exposure method according to claim 13, wherein said Lighting Sub-Division process includes further a variable power 
process of making a size of said illumination light variable. 

[Claim 15]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process, The 1 st displacement process which displaces 
illumination light symmetrically on both sides of said optic axis in accordance with the 1st direction that intersects perpendicularly 
with an optic axis of said illumination-light study system in a pupil of said illumination-light study system, An exposure method 
including the 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in 
accordance with the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction, and a variable 
power process of making a size of said illumination light variable. 

[Claim 16]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process, Lighting Sub-Division conditions over said mask 
including a change process to change said change process, A selection process which chooses at least one side of the 1 st setting- 
out process of setting up the 1 st Lighting Sub-Division conditions of said illumination-light study system, and the 2nd setting-out 
process of setting up the 2nd Lighting Sub-Division conditions of said illumination-light study system is included, A zona-orbicularis 
operation grant process that said 1st setting-out process gives an operation which changes illumination light in a pupil of said 
illumination-light study system in the shape of zona orbicularis, The 1st displacement process which displaces said illumination light 
symmetrically on both sides of said optic axis in accordance with the 1st direction that intersects perpendicularly with an optic axis 
of said illumination-light study system, Including the 2nd displacement process which displaces said illumination light symmetrically on 
both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly with said optic axis, and intersects 
said 1 st direction, said 2nd setting-out process, The 2nd displacement process which displaces said illumination light symmetrically on 
both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly with the 1 st displacement process 
which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that 
intersects perpendicularly with an optic axis of said illumination-light study system, and said optic axis, and intersects said 1st 
direction, An exposure method including a variable power process of making a size of said illumination light variable. 
[Claim 1 7]An illumination optical device comprising provided with an illumination-light study system which illuminates an object to be 
illuminated: 

A zona-orbicularis ratio variable means which gives an operation changed in the shape of [ in which said illumination-light study 
system equips with a variable means which makes variable either / at least / a size of illumination light in a pupil of this illumination- 
light study system, or the form, and said variable means has a zona-orbicularis ratio of a request of said illumination light ] zona 
orbicularis. 

The 1 st displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
1st direction that intersects perpendicularly with an optic axis of said illumination-light study system. 

[Claim 18]The illumination optical device according to claim 17, wherein said variable means has a variable power optical system 
which makes a size of said illumination light variable. 

[Claim 19]The illumination optical device according to claim 17 or 18 having the 2nd displacement means that displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that said optic axis and said 
variable means cross at right angles, and intersects said 1 st direction. 

[Claim 20]An illumination optical device given in any 1 clause of Claims 17-19, wherein said illumination-light study system is provided 
with an optical form conversion method which leads illumination light which changed into light flux form of a request of form of said 
illumination light, and was changed into light flux form of this request to said variable means. 

[Claim 21]The illumination optical device according to claim 20, wherein said optical form conversion method has the 1st diffracted- 
light study component which changes form of said illumination light into the 1st light flux form, and the 2nd diffracted-light study 
component which is provided exchangeable with this 1 st diffracted-light study component, and changes form of said illumination light 
into the 2nd light flux form. 

[Claim 22]An illumination optical device given in any 1 clause of Claims 17-21, wherein said illumination-light study system is provided 
with an optical integrator which is arranged in an optical path between said variable means and said object to be illuminated, and 
illuminates said object to be illuminated uniformly. 

[Claim 23]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process, Either [ at least ] a size of illumination light in a pupil 
of said illumination-light study system, or the form including a variable process made variable the aforementioned variable process, 
zona orbicularis which gives an operation changed in the shape of [ with a zona-orbicularis ratio of a request of said illumination 
light ] zona orbicularis — a ratio — an exposure method including a variable process and the 1 st displacement process which 
displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1st direction that intersects 
perpendicularly with an optic axis of said illumination-light study system. 

[Claim 24]The exposure method according to claim 23, wherein the aforementioned variable process includes further a variable power 
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process of making a size of said illumination light variable. 

[Claim 25]The exposure method according to claim 23 or 24, wherein the aforementioned variable process includes further the 2nd 
displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd 
direction that intersects perpendicularly with said optic axis, and intersects said 1st direction. 

[Claim 26]An exposure method given in any 1 clause of Claims 23-25, wherein said Lighting Sub-Division process includes further an 
optical form converting process which changes form of said illumination light into desired light flux form in front of the aforementioned 
variable process. 

[Claim 27]The 1 st diffraction process from which said optical form converting process changes form of said illumination light into the 
1st light flux form using the 1st diffracted-light study component, The exposure method according to claim 26 including the 2nd 
diffraction process of changing form of said illumination light into the 2nd light flux form using said 1 st diffracted-light study 
component and the 2nd diffracted-light study component provided exchangeable. 

[Claim 28]An exposure method given in any 1 clause of Claims 23-27, wherein said Lighting Sub-Division process includes a uniform 
illumination process of using an optical integrator and illuminating said object to be illuminated uniformly after the aforementioned 
variable process. 

[Claim 29]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process. Lighting Sub-Division conditions over said mask 
including a change process to change said change process, A selection process which chooses at least one side of the 1st setting- 
out process of setting up the 1st Lighting Sub-Division conditions of said illumination-light study system, and the 2nd setting-out 
process of setting up the 2nd Lighting Sub-Division conditions of said illumination-light study system is included, zona orbicularis 
which gives an operation changed in the shape of [ in which said 1 st setting-out process has a zona-orbicularis ratio of a request of 
illumination light in a pupil of said illumination-light study system ] zona orbicularis — a ratio — with a variable process. An exposure 
method, wherein said 2nd setting-out process includes a displacement process which displaces said illumination light symmetrically on 
both sides of said optic axis along a prescribed direction which intersects perpendicularly with an optic axis of said illumination-light 
study system, and a variable power process of making a size of said illumination light variable, including a variable power process of 
making a size of said illumination light variable. 

[Claim 30]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process, zona orbicularis which gives an operation changed in 
the shape of [ with a zona-orbicularis ratio of a request of illumination light in a pupil of said illumination-light study system ] zona 
orbicularis — a ratio — with a variable process. The 1st displacement process which displaces said illumination light symmetrically on 
both sides of said optic axis in accordance with the 1st direction that intersects perpendicularly with an optic axis of said 
illumination-light study system, An exposure method including the 2nd displacement process which displaces said illumination light 
symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly with said optic axis, 
and intersects said 1 st direction. 

[Claim 31]The Lighting Sub-Division process of illuminating said mask via an illumination-light study system in an exposure method 
which exposes a pattern of a mask to a photosensitive substrate, A pattern image of said mask including a projection process 
projected on said photosensitive substrate said Lighting Sub-Division process, Lighting Sub-Division conditions over said mask 
including a change process to change said change process, The 1st setting-out process of setting up the 1st Lighting Sub-Division 
conditions of said illumination-light study system, the 2nd setting-out process of setting up the 2nd Lighting Sub-Division conditions 
of said illumination-light study system, And at least one of the 3rd setting-out processes of setting up the 3rd Lighting Sub-Division 
conditions of said illumination-light study system, including a selection process to choose said 1 st setting-out process, zona 
orbicularis which gives an operation changed in the shape of [ with a zona-orbicularis ratio of a request of illumination light in a pupil 
of said illumination-light study system ] zona orbicularis — a ratio — with a variable process. The 1 st displacement process which 
displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1st direction that intersects 
perpendicularly with an optic axis of said illumination-light study system, Including the 2nd displacement process which displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly 
with said optic axis, and intersects said 1 st direction, said 2nd setting-out process, zona orbicularis which gives an operation changed 
in the shape of [ with a zona-orbicularis ratio of a request of said illumination light ] zona orbicularis — a ratio — said 3rd setting-out 
process including a variable process and a variable power process of making a size of said illumination light variable, The 1 st 
displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1st 
direction that intersects perpendicularly with an optic axis of said illumination-light study system, An exposure method including the 
2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
2nd direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction, and a variable power process of 
making a size of said illumination light variable. 
[Claim 32]An exposure device comprising: 

Claims 9-12 for illuminating a mask as said object to be illuminated, and an illumination optical device given in any 1 clause of Claims 
17-22. 

A projection optical system for projecting a pattern image of said mask on a photosensitive substrate. 
[Claim 33]A manufacturing method of a micro device characterized by comprising the following. 

An exposure process which exposes a pattern of said mask to said photosensitive substrate using the exposure device according to 
claim 32. 

A developing process which develops said photosensitive substrate exposed by said exposure process. 
[Claim 34]A manufacturing method of a micro device characterized by comprising the following. 

An exposure process which exposes a pattern of said mask to said photosensitive substrate using an exposure method given in any 1 
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clause of Claims 13-16 and Claims 23-31. 

A developing process which develops said photosensitive substrate exposed by said exposure process. 

[Claim 35]An exposure method which exposes a pattern of a mask to a photosensitive substrate, comprising: 
The Lighting Sub-Division process of illuminating said mask via an illumination-light study system. 

A projection process of projecting a pattern image of said mask on said photosensitive substrate using a projection optical system. 
An exposing condition setting-out process of setting a sigma value as Lighting Sub-Division conditions as the range of 
0.4<=sigma<=0.95 when said Lighting Sub-Division process performing said projection process including a measurement step which 
measures the optical property of said projection optical system. 

A measurement condition setting-out process of setting a sigma value as Lighting Sub-Division conditions as the range of 
0.01<=sigma<=0.3 when performing said measurement step. 

[Claim 36]Including further a scanning process to which said mask and said photosensitive substrate are moved along a scanning 
direction when performing said projection process said Lighting Sub-Division process, The exposure method according to claim 35 
characterized by filling a relation of 0.05<Ls/LI<0.7 when setting the length Ls of the transverse direction of said illuminated field, and 
the length of a longitudinal direction of said illuminated field to LI including a process of forming an illuminated field of rectangular 
shape which has a longitudinal direction and the transverse direction on said mask. 

[Claim 37] An exposure device which exposes a pattern of a mask to a photosensitive substrate, comprising: 
An illumination-light study system which illuminates said mask. 

Have a projection optical system which projects a pattern image of said mask on said photosensitive substrate, and said illumination- 
light study system, A Lighting Sub-Division conditioning means to set a sigma value as Lighting Sub-Division conditions as the range 
of 0.4<=sigma<=0.95 when exposing a pattern of said mask to said photosensitive substrate, and to set a sigma value as Lighting Sub- 
Division conditions as the range of 0.01<=sigma<=0.3 when [, in which the optical property of said projection optical system is 
measured ] measuring. 

[Claim 38]When exposing a pattern of said mask to said photosensitive substrate, it has further a scanning means to which said mask 
and said photosensitive substrate are moved along a scanning direction. When setting to U the length of a longitudinal direction of 
said illuminated field which sets to Ls the length of the transverse direction of said illuminated field formed in said mask of said 
illumination-light study system, and is formed in said mask of said illumination-light study system, The exposure device according to 
claim 37 filling a relation of 0.05<Ls/LK0.7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the suitable illumination optical device for the exposure device for manufacturing 
micro devices, such as a semiconductor device, an image sensor, a liquid crystal display element, and a thin film magnetic head, by a 
lithography step especially about the exposure device provided with the illumination optical device and this illumination optical device. 
[0002] 

[Description of the Prior Art]In this kind of typical exposure device, the light flux ejected from the light source forms the secondary 
light source as the substantial surface light source which consists of many light sources via the fly eye lens as an optical integrator. 
The light flux from a secondary light source enters into a condenser lens, after being restricted via the aperture diaphragm arranged 
near the backside focal plane of a fly eye lens. 

[0003]The light flux condensed with the condenser lens illuminates in superposition the mask in which the predetermined pattern was 
formed. Image formation of the light which penetrated the pattern of the mask is carried out on a wafer via a projection optical 
system. In this way, on a wafer, projection exposure (transfer) of the mask pattern is carried out. The pattern formed in the mask is 
integrated highly and it is indispensable to transfer this minute pattern correctly on a wafer to acquire uniform illuminance distribution 
on a wafer. 
[0004] 

[Problem to be solved by the invention]Then, the secondary light source of a circle configuration is formed in the backside focal plane 
of a fly eye lens, and the technology of changing the size and changing the coherency sigma of Lighting Sub-Division (sigma value = 
the pupil diameter of the diameter of an aperture diaphragm / projection optical system or the incidence side numerical aperture of 
the number of injection side openings / projection optical system of a sigma value = illumination-light study system) attracts 
attention. The secondary light source of the shape of zona orbicularis or the shape of 4 poles is formed in the backside focal plane of 
a fly eye lens, and the technology of raising the depth of focus and resolution of a projection optical system attracts attention. 
[0005]Also however, in usual circular Lighting Sub-Division based on the secondary light source of a circle configuration at the above 
conventional technologies, The sectional shape of the light flux which enters into one on the mask which is an irradiated plane is 
related for [ on a mask ] the two way types which intersect perpendicularly, and the. case of the deformation illumination (4 very 
zona-orbicularis Lighting Sub-Division and Lighting Sub-Division) based on the secondary light source of the shape of zona 
orbicularis or the shape of 4 poles also has it in the same physical relationship. If it puts in another way, Lighting Sub-Division 
conditions are the same for [ with which it intersects perpendicularly on an irradiated plane in conventional technology ] two way 
types. As a result, when a mask pattern has directivity, the Lighting Sub-Division conditions optimal for two way types of intersecting 
perpendicularly on a mask cannot be realized. By the way, in recent years, it is anxious for the ability of the optical performance of a 
projection optical system to be simultaneously checked [ transferring the pattern of a mask correctly under relevant Lighting Sub- 
Division conditions, and ] with high degree of accuracy when transferring the pattern of a mask correctly. 
[0006]This invention is made in view of above-mentioned SUBJECT, and is a thing. 

The purpose is to provide the exposure device provided with the illumination optical device and this illumination optical device which 
can realize Lighting Sub-Division conditions which are mutually different for the two way types with which ** intersects 
perpendicularly. 

An object of this invention is to provide the manufacturing method of the micro device which can manufacture a micro device good 
under good Lighting Sub-Division conditions using the exposure device which can set up the Lighting Sub-Division conditions optimal 
for two way types of intersecting perpendicularly on the mask which has directivity in a pattern. This invention can transfer the 
pattern of a mask correctly under relevant Lighting Sub-Division conditions, and also makes it the purpose simultaneously to provide 
the exposure device which can check the optical performance of a projection optical system with high degree of accuracy, an 
exposure method, etc. when transferring the pattern of a mask correctly. 
[0007] 

[Means for solving problem]In order to solve said SUBJECT, in the 1 st invention of this invention. The 1 st optical integrator for 
forming the 1 st a large number light source based on the light flux from a light source means, In the illumination optical device which 
is provided with the 2nd optical integrator for forming many 2nd a large number light sources more based on the light flux from said 
1 st a large number light source, and illuminates an irradiated plane by the light flux from said 2nd a large number light source, The 
variable power optical system for being arranged in the optical path between said 1 st optical integrator and said 2nd optical integrator, 
and changing the size of said whole 2nd a large number light source in similarity, In order to change the degree of incidence angle 
along the prescribed direction of the incoming beam to said 1st optical integrator, an illumination optical device provided with the 
aspect ratio change element which changes the aspect ratio of said incoming beam is provided. 

[0008]The optical integrator for forming many light sources in the 2nd invention of this invention based on the light flux from a light 
source means, In the illumination optical device provided with the light guide optical system for leading the light flux from this optical 
integrator to an irradiated plane, The light flux sensing element for changing into the light flux which has the light flux which has 
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predetermined sectional shape for the light flux from said light source means, or predetermined light intensity distribution. It is 
arranged in the optical path between said light flux sensing element and said optical integrator, In order to change the degree of 
incidence angle along the prescribed direction of the incoming beam to said optical integrator, an illumination optical device provided 
with the aspect ratio change element which changes the aspect ratio of said incoming beam is provided. 

[0009]According to the desirable mode of the 1 st invention or the 2nd invention, said aspect ratio change element is constituted 
pivotable considering the optic axis as a center. Or the 1st aspect ratio change element for said aspect ratio change element to 
change the degree of incidence angle which met in the 1 st direction of the incoming beam to said optical integrator or said 1 st optical 
integrator, It is preferred to have the 2nd aspect ratio change element for changing the degree of incidence angle which met in said 
1 st direction of the incoming beam to said optical integrator or said 1 st optical integrator and the 2nd direction that intersects 
perpendicularly. 

[0010]According to the desirable mode of the 1st invention, said aspect ratio change element. It has the 1st prism that has a 
refracting interface of a concave section along said prescribed direction, and the 2nd prism that has a refracting interface of said 
concave section of this 1 st prism, and a refracting interface of a convex section formed complementarily, Either is constituted 
movable in accordance with an optic axis at least among said 1 st prism and said 2nd prism. In this case, as for said concave section 
of said 1 st prism, it is preferred to have V character-like form. 

[0011]In the 3rd invention of this invention, an exposure device provided with an illumination optical device of the 1st invention or the 
2nd invention and a projection optical system for carrying out projection exposure of the pattern of a mask arranged in said irradiated 
plane to a photosensitive substrate is provided. 

[0012]ln the 4th invention of this invention, a manufacturing method of a micro device including an exposure process which exposes a 
pattern of said mask on said photosensitive substrate with an exposure device of the 3rd invention, and a developing process which 
develops said photosensitive substrate exposed by said exposure process is provided. 

[001 3]In the 5th invention of this invention, an illumination-light study system which illuminates an object to be illuminated in an 
illumination optical device which it had said illumination-light study system, Have a variable means which makes variable either [ at 
least ] a size of illumination light in a pupil of this illumination-light study system, or the form, and said variable means, The 1 st 
displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1st 
direction that intersects perpendicularly with an optic axis of said illumination-light study system, An illumination optical device having 
the 2nd displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
2nd direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction, and a variable power optical 
system which makes a size of said illumination light variable is provided. 

[001 4]According to the desirable mode of the 5th invention, said illumination-light study system is provided with the optical form 
conversion method which leads the illumination light which changed into the light flux form of the request of the form of said 
illumination light, and was changed into the light flux form of this request to said variable means. In this case, as for said optical form 
conversion method, it is preferred to have the 1 st diffracted-light study component which changes the form of said illumination light 
into the 1 st light flux form, and the 2nd diffracted-light study component which is provided exchangeable with this 1 st diffracted-light 
study component, and changes the form of said illumination light into the 2nd light flux form. As for said illumination-light study 
system, it is preferred to have the optical integrator which is arranged in the optical path between said variable means and said object 
to be illuminated, and illuminates said object to be illuminated uniformly. 

[0015]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 6th invention of this 
invention, Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
The zona-orbicularis operation grant process of giving the operation which changes the illumination light in the pupil of said 
illumination-light study system in the shape of zona orbicularis, The 1 st displacement process which displaces said illumination light 
symmetrically on both sides of said optic axis in accordance with the 1st direction that intersects perpendicularly with the optic axis 
of said illumination-light study system, An exposure method including the 2nd displacement process which displaces said illumination 
light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly with said optic 
axis, and intersects said 1st direction is provided. In this case, as for said Lighting Sub-Division process, it is preferred to include 
further the variable power process of making the size of said illumination light variable. 

[001 6]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 7th invention of this 
invention. Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
The 1 st displacement process which displaces the illumination light symmetrically on both sides of said optic axis in accordance with 
the 1st direction that intersects perpendicularly with the optic axis of said illumination-light study system in the pupil of said 
illumination-light study system, An exposure method including the 2nd displacement process which displaces said illumination light 
symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects perpendicularly with said optic axis, 
and intersects said 1st direction, and the variable power process of making the size of said illumination light variable is provided. 
[0017]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 8th invention of this 
invention. Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
The Lighting Sub-Division conditions over said mask including the change process to change said change process, The selection 
process which chooses at least one side of the 1st setting-out process of setting up the 1st Lighting Sub-Division conditions of said 
illumination-light study system, and the 2nd setting-out process of setting up the 2nd Lighting Sub-Division conditions of said 
illumination-light study system is included, The zona-orbicularis operation grant process that said 1 st setting-out process gives the 
operation which changes the illumination light in the pupil of said illumination-light study system in the shape of zona orbicularis, The 
1 st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
1st direction that intersects perpendicularly with the optic axis of said illumination-light study system, Including the 2nd displacement 
process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that 
intersects perpendicularly with said optic axis, and intersects said 1st direction, said 2nd setting-out process, The 2nd displacement 
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process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that 
intersects perpendicularly with the 1st displacement process which displaces said illumination light symmetrically on both sides of 
said optic axis in accordance with the 1st direction that intersects perpendicularly with the optic axis of said illumination-light study 
system, and said optic axis, and intersects said 1 st direction. An exposure method including the variable power process of making the 
size of said illumination light variable is provided. 

[001 8]In the 9th invention of this invention, the illumination-light study system which illuminates an object to be illuminated in the 
illumination optical device which it had said illumination-light study system, Have a variable means which makes variable either [ at 
least ] the size of the illumination light in the pupil of this illumination-light study system, or the form, and said variable means, The 
illumination optical device having a zona-orbicularis ratio variable means which gives the operation changed in the shape of [ with the 
zona-orbicularis ratio of a request of said illumination light ] zona orbicularis, and the 1st displacement means that displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that intersects perpendicularly 
with the optic axis of said illumination-light study system is provided. 

[0019]According to the desirable mode of the 9th invention, said variable means has a variable power optical system which makes the 
size of said illumination light variable. As for said variable means, it is preferred to have the 2nd displacement means that displaces 
said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects 
perpendicularly with said optic axis, and intersects said 1 st direction. As for said illumination-light study system, it is preferred to 
have the optical form conversion method which leads the illumination light which changed into the light flux form of the request of the 
form of said illumination light, and was changed into the light flux form of this request to said variable means. In this case, as for said 
optical form conversion method, it is preferred to have the 1 st diffracted-light study component which changes the form of said 
illumination light into the 1st light flux form, and the 2nd diffracted-light study component which is provided exchangeable with this 
1st diffracted-light study component, and changes the form of said illumination light into the 2nd light flux form. As for said 
illumination-light study system, it is preferred to have the optical integrator which is arranged in the optical path between said 
variable means and said object to be illuminated, and illuminates said object to be illuminated uniformly. 

[0020]In an exposure method which exposes a pattern of a mask to a photosensitive substrate in the 1 0th invention of this invention, 
Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and a projection process 
of projecting a pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, Either [ at least ] a 
size of illumination light in a pupil of said illumination-light study system, or the form including a variable process made variable the 
aforementioned variable process, zona orbicularis which gives an operation changed in the shape of [ with a zona-orbicularis ratio of a 
request of said illumination light ] zona orbicularis — a ratio — an exposure method including a variable process and the 1st 
displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1 st 
direction that intersects perpendicularly with an optic axis of said illumination-light study system is provided. 

[0021]According to the desirable mode of the 10th invention, the aforementioned variable process includes further a variable power 
process of making a size of said illumination light variable. As for the aforementioned variable process, it is preferred to include 
further the 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in 
accordance with the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction. As for said 
Lighting Sub-Division process, it is preferred to include further an optical form converting process changed into light flux form of a 
request of form of said illumination light before the aforementioned variable process. In this case, the 1st diffraction process from 
which said optical form converting process changes form of said illumination light into the 1st light flux form using the 1st diffracted- 
light study component, It is preferred to include the 2nd diffraction process of changing form of said illumination light into the 2nd 
light flux form using said 1st diffracted-light study component and the 2nd diffracted-light study component provided exchangeable. 
As for said Lighting Sub-Division process, it is preferred to include a uniform illumination process of using an optical integrator and 
illuminating said object to be illuminated uniformly after the aforementioned variable process. 

[0022]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 1 1th invention of this 
invention, Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
The Lighting Sub-Division conditions over said mask including the change process to change said change process, The selection 
process which chooses at least one side of the 1st setting-out process of setting up the 1st Lighting Sub-Division conditions of said 
illumination-light study system, and the 2nd setting-out process of setting up the 2nd Lighting Sub-Division conditions of said 
illumination-light study system is included, the zona orbicularis which gives the operation changed in the shape of [ in which said 1st 
setting-out process has a zona-orbicularis ratio of a request of the illumination light in the pupil of said illumination-light study 
system ] zona orbicularis — a ratio — with a variable process. The size of said illumination light including the variable power process 
made variable said 2nd setting-out process, An exposure method including the displacement process which displaces said illumination 
light symmetrically on both sides of said optic axis along the prescribed direction which intersects perpendicularly with the optic axis 
of said illumination-light study system, and the variable power process of making the size of said illumination light variable is provided. 

[0023]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 1 2th invention of this 
invention, Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
the zona orbicularis which gives the operation changed in the shape of [ with the zona-orbicularis ratio of a request of the illumination 
light in the pupil of said illumination-light study system ] zona orbicularis — a ratio — with a variable process. The 1st displacement 
process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that 
intersects perpendicularly with the optic axis of said illumination-light study system, An exposure method including the 2nd 
displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd 
direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction is provided! 
[0024]In the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 1 3th invention of this 
invention, Including the Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the 
projection process of projecting the pattern image of said mask on said photosensitive substrate, said Lighting Sub-Division process, 
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The Lighting Sub-Division conditions over said mask including the change process to change said change process, The 1 st setting- 
out process of setting up the 1 st Lighting Sub-Division conditions of said illumination-light study system, the 2nd setting-out process 
of setting up the 2nd Lighting Sub-Division conditions of said illumination-light study system, And at least one of the 3rd setting-out 
processes of setting up the 3rd Lighting Sub-Division conditions of said illumination-light study system, including the selection 
process to choose said 1st setting-out process, the zona orbicularis which gives the operation changed in the shape of [ with the 
zona-orbicularis ratio of a request of the illumination light in the pupil of said illumination-light study system ] zona orbicularis — a 
ratio — with a variable process. The 1 st displacement process which displaces said illumination light symmetrically on both sides of 
said optic axis in accordance with the 1st direction that intersects perpendicularly with the optic axis of said illumination-light study 
system, Including the 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in 
accordance with the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction, said 2nd 
setting-out process, the zona orbicularis which gives the operation changed in the shape of [ with the zona-orbicularis ratio of a 
request of said illumination light ] zona orbicularis — a ratio — said 3rd setting-out process including a variable process and the 
variable power process of making the size of said illumination light variable. The 1st displacement process which displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that intersects perpendicularly 
with the optic axis of said illumination-light study system, An exposure method including the 2nd displacement process which 
displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects 
perpendicularly with said optic axis, and intersects said 1st direction, and the variable power process of making the size of said 
illumination light variable is provided. 

[0025]In the Nth invention of this invention, the exposure device equipping the 5th invention or the 9th invention for illuminating the 
mask as said object to be illuminated with the illumination optical device of a description and the projection optical system for 
projecting the pattern image of said mask on a photosensitive substrate is provided. In the 15th invention of this invention, the 
manufacturing method of a micro device including the exposure process which exposes the pattern of said mask to said 
photosensitive substrate using the exposure device of the 14th invention, and the developing process which develops said 
photosensitive substrate exposed by said exposure process is provided. The exposure process which exposes the pattern of said 
mask to said photosensitive substrate in the 1 6th invention of this invention using the exposure method of the 6th invention - the 8th 
invention or the 10th invention - the 13th invention, The manufacturing method of a micro device including the developing process 
which develops said photosensitive substrate exposed by said exposure process is provided. 

[0026]ln the exposure method which exposes the pattern of a mask to a photosensitive substrate in the 1 7th invention of this 
invention, The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, and the projection 
process of projecting the pattern image of said mask on said photosensitive substrate using a projection optical system, The optical 
property of said projection optical system including the measurement step to measure said Lighting Sub-Division process, The 
exposing condition setting-out process of setting the sigma value as Lighting Sub-Division conditions as the range of 
0.4<=sigma<=0.95 when performing said projection process, An exposure method including the measurement condition setting-out 
process of setting the sigma value as Lighting Sub-Division conditions as the range of 0.0K=sigma<=0.3 when performing said 
measurement step is provided. In this case, including further the scanning process to which said mask and said photosensitive 
substrate are moved along a scanning direction when performing said projection process said Lighting Sub-Division process, When 
setting the length Ls of the transverse direction of said illuminated field, and the length of the longitudinal direction of said illuminated 
field to LI including the process of forming the illuminated field of the rectangular shape which has a longitudinal direction and the 
transverse direction on said mask, it is preferred to fill the relation of 0.05<Ls/U<0.7. 

[0027]In the exposure device which exposes the pattern of a mask to a photosensitive substrate in the 1 8th invention of this 
invention, Have an illumination-light study system which illuminates said mask, and a projection optical system which projects the 
pattern image of said mask on said photosensitive substrate, and said illumination-light study system, When exposing the pattern of 
said mask to said photosensitive substrate, set the sigma value as Lighting Sub-Division conditions as the range of 0.4<=sigma<=0.95, 
and. When [ in which the optical property of said projection optical system is measured ] measuring, the exposure device having a 
Lighting Sub-Division conditioning means to set the sigma value as Lighting Sub-Division conditions as the range of 0.01<=sigma<=0.3 
is provided. In this case, when exposing the pattern of said mask to said photosensitive substrate, It has further a scanning means to 
which said mask and said photosensitive substrate are moved along a scanning direction, When setting to LI the length of the 
longitudinal direction of said illuminated field which sets to Ls the length of the transverse direction of said illuminated field formed in 
said mask of said illumination-light study system, and is formed in said mask of said illumination-light study system, it is preferred to 
fill the relation of 0.05<Ls/U<0.7. 
[0028] 

[Mode for carrying out the invention]In the typical embodiment of this invention, the light flux from a light source means is changed 
into the light flux of the shape of 4 poles, or the shape of zona orbicularis, for example by a light flux sensing element like a diffraction 
optical element It is condensed by the predetermined optical system and the light flux of this shape of 4 poles and shape of zona 
orbicularis enters into a micro fly eye lens or the 1 st optical integrator like a microlens array (henceforth a "micro fly eye ) from an 
oblique direction to an optic axis. In this way, the 1 st a large number light source is formed of a micro fly eye. The light flux from the 
1 st a large number light source forms the 2nd a large number light source, i.e., the secondary light source of the shape of 4 poles, or 
the shape of zona orbicularis, by the 2nd optical integrator like a fly eye lens, after passing a predetermined optical system. 
[0029]In this invention, in order to change the degree of incidence angle along a prescribed direction of an incoming beam to a micro 
fly eye, it has an aspect ratio change element which changes an aspect ratio of an incoming beam. An aspect ratio change element is 
provided with the following. 

For example, the 1 st prism that has a refracting interface of a V character-like concave section along a prescribed direction. 

The 2nd prism that has a refracting interface of a concave section of the shape of a V character of this 1 st prism, and a refracting 

interface of a convex section of the shape of a V character formed complementarily. 

And either is constituted movable in accordance with an optic axis at least among the 1 st prism and the 2nd prism. 

[0030]Therefore, if an interval of a concave refracting interface of the 1 st prism and a convex refracting interface of the shape of a V 

character of the 2nd prism is changed, a size of the whole secondary light source of the shape of 4 poles or the shape of zona 
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orbicularis will change along a prescribed direction. As a result, in an illumination optical device of this invention. Lighting Sub-Division 
conditions which are mutually different for [ on an irradiated plane ] two way types which intersect perpendicularly are realizable. 
Therefore, in an exposure device incorporating an illumination optical device of this invention, Lighting Sub-Division conditions optimal 
for two way types of intersecting perpendicularly on a mask which has directivity in a pattern can be set up, and a good micro device 
can be manufactured under good Lighting Sub-Division conditions. 

[0031] An embodiment of this invention is described based on an accompanying drawing. Drawing 1 is a figure showing roughly 
composition of an exposure device provided with an illumination optical device concerning a 1 st embodiment of this invention. In 
drawing 1 , the X-axis is set up in the direction vertical to space of drawing 1 along a normal line direction of a wafer which is a 
photosensitive substrate, respectively in [ to a direction parallel to space of drawing 1 / in the Z-axis / / in a wafer surface ] a wafer 
surface for a Y-axis. In drawing 1 , it is set up so that an illumination optical device may perform 4 pole Lighting Sub-Division. 
[0032]The exposure device of drawing 1 is provided with the excimer laser which supplies light with a wavelength of 248 nm (KrF) or 
193 nm (ArF), for example as the light source 1 for supplying exposing light (illumination light). It has the section of rectangular shape 
which was ejected from the light source 1 along with the Z direction and where the parallel pencil was mostly prolonged long and 
slender in accordance with the direction of X, and enters into the beam expander 2 which consists of the lens 2a and 2b of a couple. 
In the space of drawing 1 (inside of a YZ plane), each lens 2a and 2b have negative refracting power and positive refracting power, 
respectively. Therefore, in the space of drawing 1 , the light flux which entered into the beam expander 2 is expanded, and is 
orthopedically operated by the light flux which has a section of predetermined rectangular shape. 

[0033]The almost parallel light flux through the beam expander 2 as a plastic surgery optical system enters into the diffraction optical 
element (DOE) 4 for 4 pole Lighting Sub-Division, after being deflected in the direction of Y by the bending mirror 3. Generally, a 
diffraction optical element is constituted by forming the level difference which has a pitch about the wavelength of exposing light 
(illumination light) in a glass substrate, and has the operation diffracted at the angle of a request of an incident beam. In accordance 
with four specific directions, it diffracts with equiangularity centering on the optic axis AX, and the light flux which entered into the 
diffraction optical element 4 for 4 pole Lighting Sub-Division turns into four light flux, i.e., 4 pole-like light flux. Thus, the diffraction 
optical element 4 constitutes the light flux sensing element for changing the light flux from the light source 1 into 4 pole-like light flux. 

[0034]in addition — a diffraction optical element — four — a lighting optical path — receiving — insertion and detachment — free - 

- constituting — having — the zona orbicularis — Lighting Sub-Division — ** — a diffraction optical element — four — a — usually 

— circular — Lighting Sub-Division — ** — a diffraction optical element — four — b — a change — possible — constituting — 
having — **** . Composition and an operation of the diffraction optical element 4a for zona-orbicularis Lighting Sub-Division and the 
diffraction optical element 4b usually for circular Lighting Sub-Division are mentioned later. Here, the change between the diffraction 
optical element 4 for 4 pole Lighting Sub-Division, the diffraction optical element 4a for zona-orbicularis Lighting Sub-Division, and 
the diffraction optical element 4b usually for circular Lighting Sub-Division is performed by the 1 st drive system 22 that operates 
based on the instructions from the control system 21. 

[0035]Light flux of the shape of 4 poles formed via the diffraction optical element 4 enters into the afocal zoom lens (variable power 
relay optical system) 5, and forms four points (punctiform light source) in a pupil surface. Light from these four points serves as a 
parallel pencil mostly, is ejected from the. afocal zoom lens 5, and enters into the micro fly eye 6. Maintaining the diffraction optical 
element 4 and an entrance plane of the micro fly eye 6 in an optical almost conjugate relation, and maintaining an afocal system (non- 
focal optical system), the afocal zoom lens 5 is constituted so that magnification can be continuously changed in the predetermined 
range. Here, magnification change of the afocal zoom lens 5 is performed by the 2nd drive system 23 that operates based on 
instructions from the control system 21. 

[0036]In this way, light flux enters into an entrance plane of the micro fly eye 6 from an oblique direction almost symmetrically to the 
optic axis AX. The micro fly eye 6 is an optical element which consists of a microlens which has the positive refractive power of 
regular hexagon shape of a large number arranged densely and in all directions. Generally, a micro fly eye is constituted by performing 
an etching process, for example to a plane parallel plate board, and forming a microlens group. 

[0037]Here, each microlens which constitutes a micro fly eye is minuter than each lens element which constitutes a fly eye lens. 
Unlike a fly eye lens which consists of a lens element isolated mutually, a micro fly eye is formed in one, without isolating many 
microlenses mutually. However, a micro fly eye is the same as a fly eye lens at a point that a lens element which has positive 
refractive power is arranged in all directions. The number of microlenses which constitute the micro fly eye 6 for clear-izing of 
Drawings is expressed with drawing 1 very less than the actual condition. 

[0038]Therefore, the light flux which entered into the micro fly eye 6 is divided in two dimensions by many microlenses, and an one 4 
punctiform light source is formed in the backside focal plane of each microlens, respectively. Thus, the micro fly eye 6 constitutes the 
1 st optical integrator for forming the 1 st a large number light source which consists of many light sources based on the light flux from 
the light source 1 . 

[0039]The light flux from the light source of a large number formed in the backside focal plane of the micro fly eye 6 illuminates the 
fly eye lens 8 as the 2nd optical integrator in superposition via the zoom lens (variable power optical system) 7. The zoom lens 7 is a 
variable power optical system for sigma value variable to which a focal distance can be continuously changed in the predetermined 
range, and has connected optically the backside focal plane of the micro fly eye 6, and the backside focal plane of the fly eye lens 8 
to conjugate mostly. If it puts in another way, the zoom lens 7 has connected substantially the backside focal plane of the micro fly 
eye 6, and the entrance plane of the fly eye lens 8 to the relation of the Fourier transform. 

[0040]Therefore, every time it attracts the light flux from the 4 punctiform light source of a large number formed in the backside focal 
plane of the micro fly eye 6 to the backside focal plane of the zoom lens 7, it forms in it the radiation field of the shape of 4 poles 
which consists of four radiation fields which carried out eccentricity to the entrance plane of the fly eye lens 8 symmetrically to the 
optic axis AX. The size of the radiation field of the shape of these 4 poles changes depending on the focal distance of the zoom lens 
7. Change of the focal distance of the zoom lens 7 is performed by the 3rd drive system 24 that operates based on the instructions 
from the control system 21. 

[0041 ]The fly eye lens 8 is constituted by arranging the lens element of a large number which have positive refracting power densely 
and in all directions. Each lens element which constitutes the fly eye lens 8 has a section of rectangular shape [ **** / the form (as 
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a result, form of the exposure region which should be formed on a wafer) of the radiation field which should be formed on a mask ]. 
The field by the side of incidence of each lens element which constitutes the fly eye lens 8 is formed in the sphere form which turned 
the convex to the incidence side, and the field by the side of an injection is formed in the sphere form which turned the convex to the 
injection side. Therefore, the light flux which entered into the fly eye lens 8 is divided in two dimensions by many lens elements, and 
many light sources are formed in the backside focal plane of each lens element into which light flux entered, respectively. 
[0042]In this way, as shown in drawing 2 , in the backside focal plane of the fly eye lens 8. The secondary light source which has the 
almost same light intensity distribution as the radiation field formed of the incoming beam to the fly eye lens 8, i.e., the secondary 
light source of the shape of 4 poles which consists of the four substantial surface light sources 31-34 which carried out eccentricity 
symmetrically to the optic axis AX, is formed. Thus, the fly eye lens 8 constitutes the 2nd optical integrator for forming the 2nd a 
large number light source which consists of many light sources more based on the light flux from the 1st a large number light source 
formed in the backside focal plane of the micro fly eye 6 which is the 1st optical integrator. 

[0043]After being restricted via the aperture diaphragm which has a 4 pole-like light transmission section if needed and the light flux 
from the secondary light source of the shape of 4 poles formed in the backside focal plane of the fly eye lens 8 receives a condensing 
operation of the condenser optical systems 9, it illuminates in superposition the mask M in which the predetermined pattern was 
formed. The light flux which penetrated the pattern of the mask M forms the image of a mask pattern via projection optical system PL 
on the wafer W which is a photosensitive substrate. In this way, the pattern of the mask M is exposed one by one by each exposure 
region of the wafer W by performing one-shot exposure or scan exposure, carrying out drive controlling of the wafer W in two 
dimensions into the flat surface (XY plane) which intersects perpendicularly with the optic axis AX of projection optical system PL 
[0044]In one-shot exposure, a mask pattern is exposed in package to each exposure region of a wafer according to what is called a 
step-and-repeat system. In this case, the form of the illuminated field on the mask M is the rectangular shape near a square, and 
turns into rectangular shape also with the sectional shape of each lens element of the fly eye lens 8 near a square. On the other 
hand, in scan exposure, scan exposure of the mask pattern is carried out to each exposure region of a wafer, carrying out relative 
displacement of a mask and the wafer to a projection optical system according to what is called a step and scanning method. In this 
case, the ratio of a shorter side and a long side is the rectangular shape of 1:3, and the form of the illuminated field on the mask M 
turns into rectangular shape [ **** / the sectional shape of each lens element of the fly eye lens 8 / this ]. 

[0045]lf drawing 2 is referred to again, the secondary light source of the shape of 4 poles formed in the backside focal plane of the fly 
eye lens 8 comprises the surface light sources 31-34 of four regular hexagon shape. Here, the centers 31a~34a of each surface light 
source have separated only the same distance from the optic axis AX, and the quadrangle which connects the four centers 31a-34a, 
and is formed is a square which has a neighborhood parallel to the direction of X, and a Z direction centering on the optic axis AX. 
That is, the secondary light source of the shape of 4 poles formed with the fly eye lens 8 is in the same physical relationship about 
the direction of X, and a Z direction. 

[0046]Therefore, the sectional shape of the light flux which enters into arbitrary one on the mask M which is an irradiated plane also 
turns into the shape of 4 poles which has the same physical relationship about the direction of X, and a Z direction. If it puts in 
another way, Lighting Sub-Division conditions will become the same for [ on the mask M / which intersects perpendicularly ] two way 
types (the direction of X, and the direction of Y). So, in a 1 st embodiment, in order to realize Lighting Sub-Division conditions which 
are mutually different for [ on the mask M ] the two way types which intersect perpendicularly, the V groove axicon 10 which consists 
of the prism 10a and 10b of a couple into the optical path of the afocal zoom lens 5 is arranged. 

[0047] Drawing 3 is a figure showing roughly the composition of the prism of the couple which constitutes the V groove axicon system 
(only henceforth a "V groove axicon") arranged in the optical path of an afocal zoom lens. As shown in drawing 1 and drawing 3 , the V 
groove axicon 10 comprises the 2nd prism 10b that turned the flat surface to the 1st prism 10a that turned the flat surface to the 
light source side, and turned the concave refracting interface to the irradiated plane side sequentially from the light source side, and 
the irradiated plane side, and turned the convex refracting interface to the light source side. The concave refracting interface 10c of 
the 1st prism 10a comprises two flat surfaces parallel to the direction of X, and has a convex V character-like section along with a Z 
direction. 

[0048]10 d of convex refracting interfaces of the 2nd prism 10b are formed as complementarily as the concave refracting interface 
10c of the 1st prism 10a, if it puts in another way so that it can contact as mutually as the concave refracting interface 10c of the 
1st prism 10a. That is, 10 d of concave refracting interfaces of the 2nd prism 10b comprise two flat surfaces parallel to the direction 
of X, and have a V character-like concave section along with a Z direction. At least one side is constituted movable in accordance 
with the optic axis AX among the 1st prism 10a and the 2nd prism 10b, and the interval of the concave refracting interface 10c and 
1 0 d of convex refracting interfaces is constituted by variable. 

[0049]Change of the interval of the V groove axicon 10, i.e., change of the interval of the concave refracting interface 10c and 10 d of 
convex refracting interfaces, is performed by the 4th drive system 25 that operates based on the instructions from the control 
system 21. The information about various kinds of masks which should be exposed one by one according to a step-and-repeat 
system or a step and scanning method, etc. are inputted into the control system 21 via the input means 20 of a keyboard etc. 
[0050]Here, in the state where it has contacted mutually, the V groove axicon 10 functions as a plane-parallel plate, and the influence 
which it has on the secondary light source of the shape of 4 poles formed does not have the concave refracting interface 10c of the 
1st prism 10a, and 10 d of convex refracting interfaces of the 2nd prism 10b. However, if the concave refracting interface 10c of the 
1 st prism 1 0a and 1 0 d of convex refracting interfaces of the 2nd prism 1 0b are made to estrange, the V groove axicon 1 0 will 
function as a plane-parallel plate in accordance with the direction of X, but along with a Z direction, it functions as a beam expander. 
[005l]Therefore, although the degree of incidence angle which met in the direction of X of the incoming beam to the micro fly eye 6 
does not change with change of the interval of the concave refracting interface 10c and 10 d of convex refracting interfaces, the 
degree of incidence angle which met in the direction of Y of the incoming beam to the micro fly eye 6 changes. As a result, although 
the centers 31a-34a of each surface light sources 31-34 in drawing 2 do not move in the direction of X, they move to a Z direction. 
Thus, the V groove axicon 1 0 constitutes the aspect ratio change element which changes the aspect ratio of an incoming beam in 
order to change the degree of incidence angle which met in the direction of Y of the incoming beam to the micro fly eye 6. 
[0052] Drawing 4 is a figure which illustrates typically the influence which change of the interval of a V groove axicon, change of the 
magnification of an afocal zoom lens, and change of the focal distance of a zoom lens have on a secondary 4 pole-like light source. As 
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shown in drawing 4 (a), when the interval of the V groove axicon 10 is zero (i.e., when the concave refracting interface 10c and 10 d 
of convex refracting interfaces have contacted mutually), each surface light source which constitutes a secondary 4 pole-like light 
source is formed in the same physical relationship about the direction of X, and a Z direction. And if the interval of the V groove 
axicon 1 0 is changed from zero to a predetermined size, as shown in drawing 4 (b), each surface light source moves to a Z direction, 
without changing the form and size, and although the interval which met in the direction of X of the center of each surface light 
source does not change, the interval in alignment with a Z direction will be expanded. 

[0053]In the state of zero, if the magnification of the afocal zoom lens 5 makes it change, only the same distance as the direction of 
X and a Z direction will move each surface light source, without changing the form and size, and the interval of the V groove axicon 
10 will expand or reduce the interval of each surface light source, as shown in drawing 4 (c). When the interval of the V groove axicon 
10 makes [ the focal distance of the zoom lens 7 ] it change, as the state of zero is shown to drawing 4 (d), the secondary whole 4 
pole-like light source expands or contracts in similarity. That is, only the distance as the direction of X and a Z direction with each 
same surface light source moves each surface light source while, the size expands or contracts, without changing the form. In order to 
avoid degradation of the prism components 10a and 10b by laser radiation, it is preferred to separate an interval from the condensing 
point when four points are formed into the optical path of the afocal zoom lens 5, and to arrange the prism components 1 0a and 1 0b. 
[0054]by the way — having mentioned above — as — a diffraction optical element — four — a lighting optical path — receiving — 
insertion and detachment — free — constituting — having — and — the zona orbicularis — Lighting Sub-Division — ** — a 
diffraction optical element — four — a — usually — circular — Lighting Sub-Division — ** — a diffraction optical element — four - 
- b — a change — possible — constituting — having — **** . Zona-orbicularis Lighting Sub-Division obtained by replacing with the 
diffraction optical element 4 and setting up the diffraction optical element 4a into a lighting optical path hereafter is explained briefly. 
[0055]If it replaces with the diffraction optical element 4 for 4 pole Lighting Sub-Division and the diffraction optical element 4a for 
zona-orbicularis Lighting Sub-Division is set up into a lighting optical path, zona-orbicularis-like light flux will be formed via the 
diffraction optical element 4a. The light flux of the shape of zona orbicularis formed via the diffraction optical element 4a enters into 
the afocal zoom lens 5, and forms the image (light source of ring shape) of ring shape in a pupil surface. The light from the image of 
this ring shape serves as a parallel pencil mostly, is ejected from the afocal zoom lens 5, and forms the 1st a large number light 
source in the backside focal plane of the micro fly eye 6. 

[0056]The light flux from the 1st a large number light source formed of the micro fly eye 6 forms the radiation field of the shape of 
zona orbicularis centering on the optic axis AX in the entrance plane of the fly eye lens 8 via the zoom lens 7. As a result, the 
secondary light source which has the almost same light intensity as the radiation field formed in the entrance plane, i.e., the 
secondary light source of the shape of zona orbicularis centering on the optic axis AX, is formed in the backside focal plane of the fly 
eye lens 8. 

[0057] Drawing 5 is a figure which illustrates typically the influence which change of the interval of a V groove axicon, change of the 
magnification of an afocal zoom lens, and change of the focal distance of a zoom lens have on a secondary zona-orbicularis-like light 
source. As shown in drawing 5 (a), when the interval of the V groove axicon 10 is zero (i.e., when the concave refracting interface 10c 
and 10 d of convex refracting interfaces have contacted mutually), each surface light source which constitutes a secondary zona- 
orbicularis-like light source is formed in the same physical relationship about the direction of X, and a Z direction. And if the interval 
of the V groove axicon 1 0 is changed from zero to a predetermined size, as shown in drawing 5 (b), without changing the width, the 
size of the secondary whole zona-orbicularis-like light source will expand a secondary zona-orbicularis-like light source to a Z 
direction, and it will turn into an ellipse annular secondary light source prolonged in the Z direction. 

[0058]When the interval of the V groove axicon 10 makes [ the magnification of the afocal zoom lens 5 ] it change, as the state of 
zero is shown to drawing 5 (c), the outer diameter (size) expands or reduces a secondary zona-orbicularis-like light source, without 
changing the width. When the interval of the V groove axicon 1 0 makes [ the focal distance of the zoom lens 7 ] it change, as the 
state of zero is shown to drawing 5 (d), the secondary whole zona-orbicularis-like light source expands or contracts in similarity. That 
is, both zona-orbicularis-like the width and the outer diameters of a secondary light source expand or contract 
[0059]Subsequently, usual circular Lighting Sub-Division obtained by replacing with the diffraction optical element 4 or 4a, and setting 
up the diffraction optical element 4b for circular Lighting Sub-Division into a lighting optical path is explained. The diffraction optical 
element 4b for circular Lighting Sub-Division has the function to change the light flux of the rectangular shape which entered into the 
light flux of a circle configuration. Therefore, according to the magnification, it is expanded or reduced by the afocal zoom lens 5, and 
the light flux of the circle configuration formed of the diffraction optical element 4b enters into the micro fly eye 6. 
[0060]In this way, the 1 st a large number light source is formed in a backside focal plane of the micro fly eye 6. In an entrance plane 
of the fly eye lens 8, light flux from the 1 st a large number light source formed in a backside focal plane of the micro fly eye 6 forms a 
radiation field of a circle configuration centering on the optic axis AX via the zoom lens 7. As a result, a secondary light source of a 
circle configuration centering on the optic axis AX is formed also in a backside focal plane of the fly eye lens 8. 
[0061]In this case, if an interval of the V groove axicon 10 is changed from zero to a predetermined size, a secondary light source of 
a circle configuration will be expanded to a Z direction, and will turn into a secondary light source of the shape of an ellipse prolonged 
in a Z direction. If magnification of the afocal zoom lens 5 makes it change [ interval / of the V groove axicon 10 ] in a state of zero 
or a focal distance of the zoom lens 7 makes it change, the whole secondary light source of a circle configuration will expand or 
contract in similarity. That is, an outer diameter (size) of a secondary light source of a circle configuration expands or contracts. 
[0062]As mentioned above, in a 1st embodiment it changes to a Z direction by changing an interval of the V groove axicon 10, 
without a size of the whole secondary light source changing in the direction of X. As a result Lighting Sub-Division conditions optimal 
for two way types of intersecting perpendicularly on the mask M which can realize Lighting Sub-Division conditions which are 
mutually different for two way types with. which it intersects perpendicularly on the mask M (the direction of X and the direction, of Y), 
and has directivity in a pattern by extension can be set up. 

[0063]As shown in drawing 6 (a), the 1 st prism that has a V character-like concave section, and the 2nd prism that has a convex V 
character-like section constitute the V groove axicon 10 from above-mentioned explanation. However, without being limited to this, 
as shown in drawing 6 (b), the neighborhood of the peak of a V character-like concave section and a convex section can also be 
formed in a plane vertical to the optic axis AX. In order for an outside to obtain a comparatively smooth ellipse annular secondary 
light source or a secondary ellipse-like light source in zona-orbicularis Lighting Sub-Division or circular Lighting Sub-Division, as 
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shown in drawing 6 (c), it is preferred to form the neighborhood of the peak of a V character-like concave section and a convex 
section in cylindrical shape. 

[0064]It is made to change to a Z direction by changing an interval of the V groove axicon 10 in above-mentioned explanation, without 
changing a size of the whole, secondary light source in the direction of X. However, as shown in drawing 7 (a), the V groove axicon 10 
can also be changed in the directions of a request of a size of the whole secondary light source (for example, the direction of X, etc.) 
by constituting the optic axis AX pivotable as a center. 

[0065]As shown in drawing 7 (b), when the operation direction arranges 2 sets of V groove axicons which intersect perpendicularly 
mutually, a size of the whole secondary light source can also be independently changed to the direction of X, and a Z direction, 
respectively. In this case, a size of the whole secondary light source can also be independently changed [ by constituting the optic 
axis AX for 2 sets of V groove axicons pivotable as a center in one or independently ], respectively for two way types for [ arbitrary ] 
two way types which intersect perpendicularly, or arbitrary. 

[0066]In a 1st above-mentioned embodiment, it can constitute so that it may be a turret system, for example or the diffraction 
optical elements 4, 4a, and 4b as a light flux sensing element may be positioned in a lighting optical path using a publicly known slider 
mechanism. 

[0067]ln a 1st above-mentioned embodiment, the form of the microlens which constitutes the micro fly eye 6 is set as a right 
hexagon. This is because it cannot arrange densely but a light volume loss occurs, so the right hexagon is selected as a circularly 
near polygon in the microlens of a circle configuration. However, the form of each microlens which constitutes the micro fly eye 6 can 
use other suitable form which includes rectangular shape, for example, without being limited to this, 

[0068]In a 1st above-mentioned embodiment, when performing usual circular Lighting Sub-Division, the diffraction optical element 4b 
is positioned in a lighting optical path, but use of this diffraction optical element 4b is also omissible. In a 1 st above-mentioned 
embodiment, although the diffraction optical element is used as a light flux sensing element, a micro fly eye, a minute prism array, etc. 
can also be used, for example, without being limited to this. By the way, the detailed explanation about the diffraction optical element 
which can be used by this invention is indicated by the US,5,850,300,B gazette etc. 

[0069]Although it has composition which condenses light from a secondary light source by the condenser optical systems 9, and 
illuminates the mask M in superposition in a 1 st above-mentioned embodiment, The condenser optical systems 9 and a relay optical 
system which forms an image of a lighting field diaphragm (mask blinds) and this lighting field diaphragm on the mask M between the 
masks M may be arranged. In this case, the condenser optical systems 9 will condense light from a secondary light source, a lighting 
field diaphragm will be illuminated in superposition, and a relay optical system will form an image of an opening (light transmission 
section) of a lighting field diaphragm on the mask M. 

[0070]ln a 1st above-mentioned embodiment, although two or more element lenses are accumulated and the fly eye lens 8 is formed, 
it is also possible to make these into a micro fly eye. A micro fly eye provides two or more very small lens sides in a light 
transmittance state board with techniques, such as etching, at matrix form, as mentioned above. Although there is no difference in a 
function between a fly eye lens and a micro fly eye substantially about a point which forms two or more light source images, a size of 
an opening of one element lens (very small lens) can be made very small, It is points, like that a manufacturing cost is substantially 
reducible and thickness of an optical axis direction can be made very thin, and a micro fly eye is advantageous. 
[0071] Drawing 10 is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 2nd embodiment of this invention. Although a 2nd embodiment has composition similar to a 1st embodiment, Replacing 
with the composition between the bending mirror 3 and the zoom lens 7 and the fly eye lens 8, and the micro fly eye's (microlens 
array's) 8a being used and the composition between the condenser optical systems 9 and the mask M are fundamentally different 
from a 1st embodiment. Hereafter, a 2nd embodiment is described paying attention to a point of difference with a 1st embodiment. In 
drawing 1 0 , it is set up so that an illumination optical device may perform 4 pole Lighting Sub-Division. 

[0072]according to a 2nd embodiment, it was ejected from the light source 1 — a parallel pencil passes the beam expander 2 and the 
bending mirror 3 mostly — 4 — it enters into the diffraction optical element 11a very for Lighting Sub-Division. The diffraction optical 
element 11a has a function which forms 4 pole-like light intensity distribution in the far field (Fraunhofer diffraction field), when the 
parallel pencil which has a section of rectangular shape enters, four — very — Lighting Sub-Division — ** — a diffraction optical 
element — 11 — a — a lighting optical path — receiving — insertion and detachment — free — constituting — having — the zona 
orbicularis — Lighting Sub-Division — ** -r- a diffraction optical element — 11 — b — circular — Lighting Sub-Division — ** — a 
diffraction optical element — 11 — c — a change — possible — constituting — having — **** . 

[0073]Specifically, the diffraction optical element 1 1a is supported on the turret board (rotor plate : drawing 10 unHHustrating) 
pivotable to the circumference of a predetermined axis line parallel to the optic axis AX. The diffraction optical element 1 1 a for two or 
more 4 pole Lighting Sub-Division from which the characteristic differs, the diffraction optical element 1 1b for two or more zona- 
orbicularis Lighting Sub-Division from which the characteristic differs, and the diffraction optical element 1 1 c for two or more circular 
Lighting Sub-Division from which the characteristic differs are formed in the turret board along with the circumferencial direction. The 
turret board is constituted pivotable through the central point at the circumference of an axis line parallel to the optic axis AX. 
[0074]Therefore, the diffraction optical element of the request chosen from many diffraction optical elements 1 1 a— 1 1 c can be 
positioned in a lighting optical path by rotating a turret board. Rotation (as a result, change between the diffraction optical element 
11a, and 11b and 1 1c) of a turret board is performed by the drive system 26 which operates based on the instructions from the 
control system 21. However, a well-known sliding method can also perform the change between the diffraction optical element 11a, 
and 11b and 11c, for example, without being limited to a turret system. 

[0075]The light flux through the diffraction optical element 1 1 a as an optical form conversion method enters into the afocal lens 
(relay optical system) 12. The afocal lens 12 is the afocal system (non-focal optical system) set up so that the position of the 
predetermined side 1 3 which the front side focal position and the position of the diffraction optical element 1 1 a are mostly in 
agreement, and is shown by the rear side focal position and a figure destructive line might be mostly in agreement. Here, the position 
of the predetermined side 1 3 is equivalent to the position in which the micro fly eye 6 is installed in a 1 st embodiment 
[0076]Therefore, mostly, after [ which entered into the diffraction optical element 11a ] a parallel pencil forms 4 pole-like light 
intensity distribution in the pupil surface of the afocal lens 1 2, it turns into a parallel pencil mostly and is ejected from the afocal lens 
12. Although the cone axicon 14, the 1st V groove axicon 15. and the 2nd V groove axicon 16 are arranged sequentially from the light 
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source side in the optical path between the front side lens group 12a of the afocal lens 12, and the back side lens group 12b, the 
detailed composition and operation are mentioned later. Hereafter, in order to simplify explanation, an operation of these axicons 1 4- 
16 is disregarded, and the fundamental composition and operation of a 2nd embodiment are explained. 

[0077]The light flux through the afocal lens 12 enters into the micro fly eye 8a as an optical integrator via the zoom lens 7 for sigma 
value variable (variable power optical system). With a Sigma value, the size (diameter) of the pupil of projection optical system PL is 
set to R1, The size (diameter) of the illumination luminous flux formed in the pupil of projection optical system PL or a light source 
image is set to R2, The numerical aperture by the side of the mask (reticle) M of projection optical system PL is set to NAo, and 
when setting to NAi the numerical aperture of an illumination-light study system which illuminates the mask (reticle) M, it defines as 
sigma=NAi/NAo=R2/R1 . However, in zona-orbicularis Lighting Sub-Division, R2 is an outer diameter of zona-orbicularisHike 
illumination luminous flux or a zona-orbicularisHike light source image formed in the pupil of projection optical system PL and NAi is 
a numerical aperture defined with the outer diameter of the zona-orbicularis light flux formed in the pupil of an illumination-light study 
system. In multi-electrode Lighting Sub-Division, such as 4 pole Lighting Sub-Division, R2 is the size or diameter of a circle 
circumscribed to the multipolar illumination luminous flux or the multipolar light source image formed in the pupil of projection optical 
system PL NAi is a numerical aperture defined with the size or diameter of a circle circumscribed to the multipolar illumination 
luminous flux formed in the pupil of an illumination-light study system. When in zona-orbicularis Lighting Sub-Division considering the 
outer diameter of zona-orbicularis-like illumination luminous flux as a zona-orbicularis ratio and setting the inside diameter of the 
illumination luminous flux of Ro and the shape of zona orbicularis to Ri, it defines as Ri/Ro. 

[0078]The position of the predetermined side 1 3 is arranged near the front side focal position of the zoom lens 7, and the entrance 
plane of the micro fly eye 8a is arranged near the rear side focal position of the zoom lens 7. If it puts in another way, the zoom lens 
7 will have arranged substantially the predetermined side 13 and the entrance plane of the micro fly eye 8a in the relation of the 
Fourier transform, and will arrange optically the pupil surface of the afocal lens 12, and the entrance plane of the micro fly eye 8a to 
conjugate mostly by extension. Therefore, on the entrance plane of the micro fly eye 8a which has the same function as the fly eye 
lens 8 in a 1 st embodiment the radiation field of the shape of 4 poles which consists of four radiation fields which carried out 
eccentricity, for example to the optic axis AX like the pupil surface of the afocal lens 1 2 is formed. Here, although it depends on the 
characteristic of the diffraction optical element 1 1 a for the form of each radiation field which constitutes a 4 pole-like radiation field, 
the radiation field of the shape of 4 poles which consists of a radiation field of four circle configurations here shall be formed. The 
whole shape of the radiation field of the shape of these 4 poles changes in similarity depending on the focal distance of the zoom lens 
7. 

[0079]Each microlens which constitutes the micro fly eye 8a has a section of rectangular shape [ **** / the form (as a result, form 
of the exposure region which should be formed on the wafer W) of the radiation field which should be formed on the mask M ]. The 
light flux which entered into the micro fly eye 8a is divided in two dimensions by many microlenses, The secondary light source which 
has the almost same light intensity distribution as the radiation field formed of the incoming beam to the micro fly eye 8a, i.e., the 
secondary light source of the shape of 4 poles which consists of the substantial surface light source of four circle configurations 
which carried out eccentricity to the optic axis AX, is formed in an after that side focal plane (as a result pupil of an illumination-light 
study system). 

[0080]Light flux from a secondary light source of the shape of 4 poles formed in a backside focal plane of the micro fly eye 8a 
illuminates the mask blinds 17 as a lighting field diaphragm in superposition, after receiving a condensing operation of the condenser 
optical systems 9. Light flux through an opening (light transmission section) of rectangular shape of the mask blinds 17 illuminates the 
mask M in superposition, after receiving a condensing operation of the image formation optical system 1 8. Light flux which penetrated 
a pattern of the mask M forms an image of a mask pattern on the wafer W via projection optical system PL A variable aperture 
diaphragm for specifying a numerical aperture of projection optical system PL is provided in an entrance pupil side of projection 
optical system PL, and a drive of this variable aperture diaphragm is performed by the drive system 27 which operates based on 
instructions from the control system 21. 

[0081] Drawing 1 1 is a perspective view showing roughly composition of three axicon systems (only henceforth an "axicon") arranged 
in a 2nd embodiment in an optical path between a front side lens group of an afocal lens, and a back side lens group. According to a 
2nd embodiment, as shown in drawing 11 , the cone axicon .1 4, the 1 st V groove axicon 1 5, and the 2nd V groove axicon 1 6 are 
arranged sequentially from the light source side in an optical path between the front side lens group 12a of the afocal lens 12, and the 
back side lens group 1 2b. 

[0082]The cone axicon 14 comprises the 2nd prism component 14b which turned the flat surface to the 1st prism component 14a 
which turned the flat surface to the light source side, and turned the concave cone-like refracting interface to the mask side 
sequentially from the light source side, and the mask side, and turned the refracting interface of convex conical shape to the light 
source side. And the refracting interface of the shape of a concave cone of the 1 st prism component 1 4a and the refracting interface 
of the convex conical shape of the 2nd prism component 14b are complementarily formed so that it can contact mutually. 
[0083]At least one component is constituted movable in accordance with the optic axis AX among the 1st prism component 14a and 
the 2nd prism component 14b, and the interval of the refracting interface of the shape of a concave cone of the 1st prism component 
14a and the refracting interface of the convex conical shape of the 2nd prism component 14b is constituted by variable. Change of 
the interval of the cone axicon 1 4 is performed by the drive system 28a which operates based on the instructions from the control 
system 21. 

[0084]Here, in the state where the concave cone-like refracting interface of the 1st prism component 14a and the convex conical 
shape refracting interface of the 2nd prism component 1 4b have contacted mutually, the cone axicon 1 4 functions as a plane-parallel 
plate, and there is no influence which it has on the secondary light source of the shape of 4 poles formed. However, if the concave 
cone-like refracting interface of the 1st prism component 14a and the convex conical shape refracting interface of the 2nd prism 
component 14b are made to estrange, the cone axicon 14 will function as what is called a beam expander. Therefore, the angle of the 
incoming beam to the predetermined side 13 changes with change of the interval of the cone axicon 14. 

[0085]The 1st V groove axicon 15 comprises the 2nd prism component 15b which turned the flat surface to the light source side, and 
turned the flat surface to the 1 st prism component 1 5a which is a concave and turned the V character-like refracting interface to the 
mask side, and the mask side, and is convex and turned the V character-like refracting interface to the light source side. The 
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concave refracting interface of the 1st prism component 15a comprised two flat surfaces, and the nodal line is prolonged along with 
the Z direction. The convex refracting interface of the 2nd prism component 1 5b is formed as complementarily as the concave 
refracting interface of the 1 st prism component 1 5a, if it puts in another way so that it can contact as mutually as the concave 
refracting interface of the 1 st prism component 1 5a. 

[0086]That is, the convex refracting interface of the 2nd prism component 1 5b also comprised two flat surfaces, and the nodal line is 
prolonged along with the Z direction. At least one side is constituted movable in accordance with the optic axis AX among the 1st 
prism component 15a and the 2nd prism component 15b, and the interval of the concave refracting interface of the 1st prism 
component 15a and the convex refracting interface of the 2nd prism component 15b is constituted by variable. Change of the interval 
of the 1st V groove axicon 15 is performed by the drive system 28b which operates based on the instructions from the control 
system 21 . 

[0087]The 2nd V groove axicon 16 comprises the 2nd prism component 16b which turned the flat surface to the 1st prism component 
16a which turned the flat surface to the light source side, and turned the V character-like refracting interface to the mask side by 
the concave, and the mask side, and is convex and turned the V character-like refracting interface to the light source side. The 
concave refracting interface of the 1st prism component 16a comprised two flat surfaces, and the nodal line is prolonged in 
accordance with the direction of X. The convex refracting interface of the 2nd prism component 1 6b is formed as complementarily as 
the concave refracting interface of the 1st prism component 16a. That is, the convex refracting interface of the 2nd prism component 
1 6b also comprised two flat surfaces, and the nodal line is prolonged in accordance with the direction of X. 

[0088]At least one side is constituted movable in accordance with the optic axis AX among the 1st prism component 16a and the 2nd 
prism component 1 6b, and the interval of the concave refracting interface of the 1 st prism component 1 6a and the convex refracting 
interface of the 2nd prism component 16b is constituted by variable. Change of the interval of the 2nd V groove axicon 16 is 
performed by the drive system 28c which operates based on the instructions from the control system 21. 
[0089]Here, in the state where the concave refracting interface and convex refracting interface which counter have contacted 
mutually, the 1 st V groove axicon 1 5 and the 2nd V groove axicon 1 6 function as plane-parallel plates, and there is no influence which 
it has on the secondary light source of the shape of 4 poles formed. However, if the 1 st V groove axicon 1 5 makes a concave 
refracting interface and a convex refracting interface estrange, it will function as a plane-parallel plate along with a Z direction, but it 
functions as a beam expander in accordance with the direction of X. If the 2nd V groove axicon 16 makes a concave refracting 
interface and a convex refracting interface estrange, it will function as a plane-parallel plate in accordance with the direction of X, but 
it functions as a beam expander along with a Z direction. 

[0Q90] Drawing 12 is a figure explaining an operation of the cone axicon to the secondary light source formed in 4 pole Lighting Sub- 
Division of a 2nd embodiment. In 4 pole Lighting Sub-Division of a 2nd embodiment, by making the interval of the cone axicon 14 
expand from zero to a predetermined value, While each surface light sources 40a-40d of the circle configuration which constitutes a 
secondary 4 pole-like light source move to the method of outside along the radial direction of the circle centering on the optic axis 
AX, the form changes from a circle configuration to elliptical. That is, the line segment which connects the surface light sources 
[ each / 40a-40d ] of the circle configuration before change central point and the each elliptical [ after change ] surface light sources 
[ 41 a-41 d ] central point passes along the optic axis AX, and it depends for the migration length of the central point on the interval of 
the cone axicon 14. 

[0091]An angle (angle which a tangent of a couple from the optic axis AX to each surface light sources 40a-40 makes) which expects 
each surface light sources 40a-40d of a circle configuration before change from the optic axis AX, and an angle which expects each 
surface light sources 41 a-41 d elliptical [ after change ] from the optic axis AX are equal. And a minor axis along a radial direction of a 
circle centering on the each an each surface light sources [ of a circle configuration before change / 40a-40d ] diameter and elliptical 
[ after change ] surface light sources [ 41 a-41 d ] optic axis AX is equal. It depends for a size of a major axis along a hoop direction of 
a circle centering on the each elliptical [ after change ] surface light sources [ 41 a-41 d ] optic axis AX on an each surface light 
sources [ of a circle configuration before change / 40a-40d ] diameter, and an interval of the cone axicon 1 4. 

[0092]Therefore, if an interval of the cone axicon 14 is made to expand from zero to a predetermined value, The outer diameter and a 
zona-orbicularis ratio can be changed without a secondary light source of the shape of 4 poles which comprises the surface light 
source of four circle configurations changing to a secondary light source of the shape of 4 poles which comprises the four elliptical 
surface light source, and changing width of a secondary light source before change. Here, width of a secondary 4 pole-like light 
source is specified as 1/2 of a difference of a diameter of circle, a diameter of circle, i.e., an outer diameter, which are circumscribed 
to the four surface light sources, i.e., an inside diameter, inscribed in the four surface light sources. A zona-orbicularis ratio of a 
secondary 4 pole-like light source is specified as a ratio (an inside diameter/outer diameter) of an inside diameter to an outer 
diameter. 

[0093] Drawing 13 is a figure explaining an operation of the zoom lens to the secondary light source formed in 4 pole Lighting Sub- 
Division of a 2nd embodiment. In 4 pole Lighting Sub-Division of a 2nd embodiment, change of the focal distance of the zoom lens 7 
will change in similarity the whole shape of the secondary light source of the shape of 4 poles which comprises the surface light 
sources 42a-42d of four circle configurations. That is, each surface light sources 42a-42d of the circle configuration which 
constitutes a secondary 4 pole-like light source move along the radial direction of the circle centering on the optic axis AX, with a 
circle configuration maintained. 

[0094]And the line segment which connects the surface light sources [ before change / each / 42a-42d ] central point and the each 
surface light sources [ after change / 43a-43d ] central point passes along the optic axis AX, and the migration length of the central 
point and the direction to movement are dependent on change of the focal distance of the zoom lens 7. The angle which expects 
each surface light sources 42a-42d before change from the optic axis AX, and the angle which expects each surface light sources 
43a-43d after change from the optic axis AX are equal. In this way, only the outer diameter can be changed by changing the focal 
distance of the zoom lens 7, without changing the zona-orbicularis ratio of a secondary 4 pole-like light source. 

[0095] Drawing 14 is a figure explaining an operation of the 1 st V groove axicon to the secondary light source formed in 4 pole Lighting 
Sub-Division of a 2nd embodiment and the 2nd V groove axicon. Although the degree of incidence angle in alignment with the Z 
direction of the incoming beam to the predetermined side 13 does not change with change of the interval of the 1st V groove axicon 
1 5, the degree of incidence angle which met in the direction of X of the incoming beam to the predetermined side 1 3 changes. As a 
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result, as shown in drawing 14 (a), although the surface light sources 44a-44d of four circle configurations do not move to a Z 
direction, they move in the direction of X, with the form and size maintained. Namely, if the interval of the 1st V groove axicon 15 is 
expanded from zero to a predetermined value, the surface light sources 44b and 44c will move in the direction of -X, and will move 
the surface light sources 44a and 44d in the direction of +X. 

[0096]On the other hand, although the degree of incidence angle which met in the direction of X of the incoming beam to the 
predetermined side 1 3 does not change with change of the interval of the 2nd V groove axicon 1 6, the degree of incidence angle in 
alignment with the Z direction of the incoming beam to the predetermined side 13 changes. As a result, as shown in drawing 1 4 (b), 
although the surface light sources 44a-44d of four circle configurations do not move in the direction of X, they move to a Z direction, 
with the form and size maintained. That is, if the interval of the 2nd V groove axicon 1 6 is expanded from zero to a predetermined 
value, the surface light sources 44a and 44b will move to + Z direction, and will move the surface light sources 44c and 44d to - Z 
direction. 

[0097]Change of both the interval of the 1st V groove axicon 15 and the interval of the 2nd V groove axicon 16 will change both the 
degrees of incidence angle in alignment with the degree of incidence angle and Z direction which met in the direction of X of the 
incoming beam to the predetermined side 1 3. As a result, as shown in drawing 1 4 (c), each surface light sources 44a~44d move in a Z 
direction and the direction of X, with the form and size maintained. Namely, if the interval of the 1st V groove axicon 15 and the 
interval of the 2nd V groove axicon 16 are expanded to a value predetermined [ both ] from zero, The surface light source 44a moves 
in + Z direction and the direction of +X, the surface light source 44b moves in + Z direction and the direction of -X, the surface light 
source 44c moves in - Z direction and the direction of -X, and 44 d of surface light sources move it in - Z direction and the direction 
of +X. 

[0098]As mentioned above, the cone axicon 14 constitutes the zona-orbicularis ratio variable means which makes variable the zona- 
orbicularis ratio of the illumination light in the pupil (backside focal plane of the micro fly eye 8a) of an illumination-light study system. 
The zoom lens 7 constitutes the variable power optical system which makes variable the size of the illumination light in the pupil of an 
illumination-light study system. The 1 st V groove axicon 1 5 constitutes the 1 st displacement means that displaces the illumination 
light symmetrically on both sides of the optic axis AX in accordance with the direction of X in the pupil of an illumination-light study 
system. The 2nd V groove axicon 1 6 constitutes the 2nd displacement means that displaces the illumination light symmetrically on 
both sides of the optic axis AX along with a Z direction in the pupil of an illumination-light study system. And the cone axicon 14, the 
1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7 constitute the variable means which makes variable the size 
and form of the illumination light in the pupil of an illumination-light study system. 

[0099] Drawing 15 is a figure explaining an operation of the cone axicon to each surface light source of the circle configuration formed 
in 4 pole Lighting Sub-Division of a 2nd embodiment, a zoom lens, the 1st V groove axicon, and the 2nd V groove axicon. In both 
drawing 1 5 , the interval of the cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 by zero And the state 
where the focal distance of the zoom lens 7 was set as the minimum. Its attention is paid to the one surface light source 45a in the 
surface light source of four circle configurations which constitute the secondary light source of the shape of smallest 4 poles formed 
by (it is hereafter called a "normal condition"). 

[0100]If an interval of the 1 st V groove axicon 15 is made to expand from zero to. a predetermined value by this normal condition, the 
surface light source 45a will move in accordance with the direction of X, with that form and size maintained, and will reach a position 
shown by the reference agreement 45b. Subsequently, if an interval of the 2nd V groove axicon 1 6 is made to expand from zero to a 
predetermined value, the surface light source 45b will move along with a Z direction, with the form and size maintained, and will reach 
a position shown by the reference agreement 45c. 

[0101]lf a focal distance of the zoom lens 7 is made to expand from the minimum to a predetermined value, the surface light source 
45c of a circle configuration will move to a method of outside along a radial direction of a circle centering on the optic axis AX while 
expanding it, with the circle configuration maintained, and will reach a position shown by 45 d of reference agreements. If an interval 
of the cone axicon 14 is made to expand from zero to a predetermined value if needed, 45 d of surface light sources of a circle 
configuration will move to a method of outside along a radial direction of a circle centering on the optic axis AX while changing to 
elliptical [ which was expanded from a circle configuration ], and will reach a position shown by the reference agreement 45e. 
[0102]Even if it makes an interval of the 1st V groove axicon 15 expand from zero to a predetermined value after making an interval 
of the 2nd V groove axicon 1 6 expand from zero to a predetermined value, the surface light source 45a reaches a position shown by 
the reference agreement 45c with the form and size maintained. Similarly, depending on change of an interval of the cone axicon 14, 
the 1st V groove axicon 15, and the 2nd V groove axicon 16, and change of a focal distance of the zoom lens 7, it does not depend 
for a position, form, and a size of the surface light source acquired eventually in order of the change. 

[0103]By in this way, operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7. 
It can continue broadly, and the position of each surface light source which constitutes a secondary 4 pole-like light source can be 
moved, and the form and size can be changed [ the predetermined range ]. However, actually, the rate of a flow rate of each surface 
light source by the cone axicon 14, the 1st V groove axicon 15, or the 2nd V groove axicon 16 (namely, coordinates position of the 
surface light source of the move origin to the coordinates position of the surface light source of a movement destination) has the 
restrictions on an optical design, and the moving range of each surface light source has restriction. 

[0104]So, in a 2nd embodiment, it has three kinds of diffraction optical elements from which the characteristic differs as the 
diffraction optical element 1 1a for 4 pole Lighting Sub-Division. Drawing 1 6 is a figure explaining each surface light source formed via 
three kinds of diffraction optical elements for 4 pole Lighting Sub-Division from which the characteristic differs in a 2nd embodiment, 
and its moving range. Its attention is paid to the one surface light source 46 in the surface light source of four circle configurations 
which constitute the secondary light source of the shape of smallest 4 poles formed by a normal condition like drawing 1 5 also in 
drawing 16 . 

[0105]According to a 2nd embodiment a secondary 4 pole-like light source in which the quadrangle which connects the central point 
of the four surface light sources, and is formed of the 1st diffraction optical element for 4 pole Lighting Sub-Division turns into a long 
and slender rectangle in accordance with the direction of X, i.e., the secondary light source of the shape of 4 poles as shown in the 
right-hand side of drawing 14 (a), is formed. The one surface light source 46a in the surface light source of four circle configurations 
which constitute the secondary light source of the shape of 4 poles formed via the 1 st diffraction optical element for 4 pole Lighting 
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Sub-Division moves within the limits of the rectangular shape shown with the reference mark 47a by operation of the 1st V groove 
axicon 15 and the 2nd V groove axicon 16. 

[0106]A secondary 4 pole-like light source in which the quadrangle which connects the central point of the four surface light sources, 
and is formed of the 2nd diffraction optical element for 4 pole Lighting Sub-Division, on the other hand, turns into a long and slender 
rectangle along with a Z direction, i.e., the secondary light source of the shape of 4 poles as shown in the right-hand side of drawing 
1 4 (b), is formed. The one surface light source 46b in the surface light source of four circle configurations which constitute the 
secondary light source of the shape of 4 poles formed via the 2nd diffraction optical element for 4 pole Lighting Sub-Division moves 
within the limits of the rectangular shape shown with the reference mark 47b by operation of the 1st V groove axicon 15 and the 2nd 
V groove axicon 1 6. 

[0107]A secondary 4 pole-like light source in which the quadrangle which connects the central point of the four surface light sources, 
and is formed of the 3rd diffraction optical element for 4. pole Lighting Sub-Division turns into a square, i.e., the secondary light 
source of the shape of 4 poles as shown in the right-hand side (or left-hand side of drawing 14 (a) - (c)) of drawing 1 4 (c), is formed. 
The one surface light source. 46c in the surface light source of four circle configurations which constitute the secondary light source 
of the shape of 4 poles formed via the 3rd diffraction optical element for 4 pole Lighting Sub-Division moves within the limits of the 
rectangular shape shown with the reference mark 47c by operation of the 1st V groove axicon 15 and the 2nd V groove axicon 16. 
[0108]In this way, even if it is a case where the rate of a flow rate of each surface light source by the 1st V groove axicon 15 or the 
2nd V groove axicon 1 6 (as a result, the moving range) is restricted to some extent from a viewpoint of an optical design, in a 2nd 
embodiment. By using together three kinds of diffraction optical elements for 4 pole Lighting Sub-Division from which the 
characteristic differs, the position of each surface light source can be moved free in the circular field centering on the optic axis AX. 
Although the graphic display was omitted in drawing 1 6 , in the circular field centering on the optic axis AX, the position, the form, and 
the size of each surface light source can also be suitably changed into a desired state by operation of the cone axicon 14 and the 
zoom lens 7. 

[0109]In the 1st modification of a 2nd embodiment, it has four kinds of diffraction optical elements from which the characteristic 
differs as the diffraction optical element 1 1a for 4 pole Lighting Sub-Division. Drawing 17 and drawing 1 8 are the figures explaining 
each surface light source formed via four kinds of diffraction optical elements for 4 pole Lighting Sub-Division from which the 
characteristic differs in the 1 st modification of a 2nd embodiment, its movement, and modification. Its attention is paid to the one 
surface light source 48 in the surface light source of four circle configurations which constitute the secondary light source of the 
shape of smallest 4 poles formed by a normal condition like drawing 15 and drawing 1 6 also in drawing 1 7 and drawing 1 8 . 
[01 10]In the 1st modification of a 2nd embodiment, as shown in drawing 1 7 and drawing 18 , The 4 semicircle field specified by the 
circle centering on the optic axis AX. the line segment parallel to the X-axis, and a line segment parallel to the Z-axis is divided into 
four sectorial regions by three line segments which pass along the optic axis AX, It is set up so that an each surface light sources 
[ of the circle configuration formed, respectively of four kinds of diffraction optical elements for 4 pole Lighting Sub-Division / 48a- 
48d ] center may be located in each sectorial region. That is, it is set up so that the surface light source 48a may be formed of the 
1 st diffraction optical element, the surface light source 48b may be formed of the 2nd diffraction optical element, the surface light 
source 48c may be formed of the 3rd diffraction optical element and 48 d of surface light sources may be formed of the 4th 
diffraction optical element. 

[01 1 1]Hereafter, since explanation is easy, the division-into-equal-parts rate of the 4 semicircle field shall be carried out to four 
sectorial regions, and it shall be arranged along the hoop direction of the circle centering on the optic axis AX so that each surface 
light sources 48a-48d may touch mutually. In this case, if the interval of the cone axicon 1 4 is made to expand from zero to a 
predetermined value, as shown in drawing 17 , While each surface light sources 48a-48d change to elliptical [ which the form expanded 
from the circle configuration ], the center position moves to the method of outside along the radial direction of the circle centering on 
the optic axis AX, and reaches the position shown by the reference agreements 49a-49d, respectively. 

[01 12]While expanding each surface light sources 48a-48d, with the circle configuration maintained as shown in drawing 1 8 if the focal 
distance of the zoom lens 7 is made to expand from the minimum to a predetermined value, The center position moves to the method 
of outside along the radial direction of the circle centering on the optic axis AX, and reaches the position shown by the reference 
agreements 50a-50d, respectively. In this way, in the 1st modification of a 2nd embodiment, the position, the form, and the size of 
each surface light source can be changed free in the circular field centering on the optic axis AX by using together four kinds of . 
diffraction optical elements for 4 pole Lighting Sub-Division from which the characteristic differs. 

[01 13]In drawing 17 and drawing 18 , it arranges so that each surface light sources 48a-48d may touch mutually, but it can also 
arrange so that each surface light sources 48a-48d may separate an interval mutually. In any case, in the circular field centering on 
the optic axis AX, it can change into the state of a request of the position, the form, and the size of each surface light source suitably 
by operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7. 
[01 14]In the 2nd modification of a 2nd embodiment it has two kinds of diffraction optical elements from which the characteristic 
differs as the diffraction optical element 1 1a for 4 pole Lighting Sub-Division. Drawing 1 9 is a figure explaining each surface light 
source formed via two kinds of diffraction optical elements for 4 pole Lighting Sub-Division from which the characteristic differs in 
the 2nd modification of a 2nd embodiment, its movement and modification. Its attention is paid to the one surface light source 51 in 
the surface light source of four circle configurations which constitute the secondary light source of the shape of smallest 4 poles 
formed by a normal condition like drawing 1 5 - drawing 1 8 also in drawing 19 . 

[01 15]In the 2nd modification of a 2nd embodiment, a secondary 4 pole-like light source in which the quadrangle which connects the 
central point of the four surface light sources, and is formed of one diffraction optical element for 4 pole Lighting Sub-Division turns 
into a long and slender rectangle in accordance with the direction of X is formed. The one surface light source 51a (it corresponds to 
46a of drawing 16 ) in the surface light source of four circle configurations which constitute the secondary light source of the shape of 
4 poles formed via one diffraction optical element for 4 pole Lighting Sub-Division, By operation of the 1st V groove axicon 15 and 
the 2nd V groove axicon 16, it moves within the limits of the rectangular shape shown with the reference mark 52a. 
[0116]A secondary 4 pole-like light source in which the quadrangle which connects the central point of the four surface light sources, 
and is formed of the diffraction optical element for 4 pole Lighting Sub-Division of another side turns into a long and slender rectangle 
along with a Z direction is formed. The one surface light source 51b (it corresponds to 46b of drawing 16 ) in the surface light source 
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of four circle configurations which constitute the secondary light source of the shape of 4 poles formed via the diffraction optical 
element for 4 pole Lighting Sub-Division of another side, By operation of the 1st V groove axicon 15 and the 2nd V groove axicon 16, 
it moves within the limits of the rectangular shape shown with the reference mark 52b. 

[01 1 7]one 4 — very — 4 of the concomitant use with the diffraction optical element for Lighting Sub-Division, and the 2nd V groove 
axicon 16, or another side — the surface light source 51c is formed very much in an interim position with the first stage surface light 
sources 51a and 51b by concomitant use with the diffraction optical element for Lighting Sub-Division, and the 1st V groove axicon 
15. In this case, while expanding the surface light source 51c by making the variable power function of the zoom lens 7 act to the 
surface light source 51c, with that circle configuration maintained, that center position moves to the method of outside along the 
radial direction of the circle centering on the optic axis AX, and reaches the position shown by 51 d of reference agreements. 
[01 18]Or although the graphic display was omitted, while the surface light source 51c changes to elliptical [ which the circle 
configuration expanded ] by making the cone axicon 14 act to the surface light source 51c, the center position moves to the method 
of outside along the radial direction of the circle centering on the optic axis AX. In this way, in the 2nd modification of a 2nd 
embodiment, the position of each surface light source can be moved free in the circular field centering on the optic axis AX by using 
together two kinds of diffraction optical elements for 4 pole Lighting Sub-Division from which the characteristic differs. Generally the 
position, the form, and the size of each surface light source can be suitably changed into a desired state in the circular field centering 
on the optic axis AX by operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 
7. 

[01 19]Next, zona-orbicularis Lighting Sub-Division obtained by replacing with the diffraction optical element 1 1a for 4 pole Lighting 
Sub-Division, and setting up the diffraction optical element 1 1 b for zona-orbicularis Lighting Sub-Division into a lighting optical path 
is explained briefly. In this case, mostly, after [ which entered into the diffraction optical element 11b ] a parallel pencil forms zona- 
orbicularis-like light intensity distribution in the pupil surface of the afocal lens 12, it turns into a parallel pencil mostly and is ejected 
from the afocal lens 1 2. The light flux through the afocal lens 1 2 forms the radiation field of the shape of zona orbicularis centering on 
the optic axis AX in the entrance plane of the micro fly eye 8a via the zoom lens 7. As a result, the secondary light source which has 
the almost same light intensity distribution as the radiation field formed of the incoming beam, i.e., the secondary light source of the 
shape of zona orbicularis centering on the optic axis AX, is formed in the backside focal plane of the micro fly eye 8a. 
[01 20] Drawing 20 is a figure explaining an operation of the cone axicon to the secondary light source formed in zona-orbicularis 
Lighting Sub-Division of a 2nd embodiment. In zona-orbicularis Lighting Sub-Division of a 2nd embodiment, the secondary smallest 
zona-orbicularis-like light source 60a formed by the normal condition by making the interval of the cone axicon 14 expand from zero 
to a predetermined value, It changes to the secondary light source 60b of the shape of zona orbicularis to which the outer diameter 
and inside diameter were expanded [ both ], without the width (1/2 of the difference of an outer diameter and an inside diameter a 
figure Nakaya seal shows) changing. If it puts in another way, as for a secondary zona-orbicularis-like light source, the zona- 
orbicularis ratio and size (outer diameter) will change [ both ] with operations of the cone axicon 1 4, without the width changing. 
[0121] Drawing 21 is a figure explaining an operation of a zoom lens to a secondary light source formed in zona-orbicularis Lighting 
Sub-Division of a 2nd embodiment. In zona-orbicularis Lighting Sub-Division of a 2nd embodiment, the secondary light source 60a of 
the shape of zona orbicularis formed by a normal condition changes to the secondary light source 60c of the shape of zona orbicularis 
to which the whole shape was expanded in similarity by making a focal distance of the zoom lens 7 expand from the minimum to a 
predetermined value. If it puts in another way, as for a secondary zona-orbicularis-like light source, the width and size (outer 
diameter) will change [ both ] with operations of the zoom lens 7, without the zona-orbicularis ratio changing. 

[0122] Prawing 22 is a figure explaining an operation of the 1st V groove axicon to a secondary light source formed in zona-orbicularis 
Lighting Sub-Division of a 2nd embodiment and the 2nd V groove axicon. As mentioned above, the degree of incidence angle in 
alignment with a Z direction of an incoming beam to the predetermined side 1 3 does not change with change of an interval of the 1 st 
V groove axicon 1 5, but the degree of incidence angle which met in the direction of X of an incoming beam to the predetermined side 
13 changes. As a result, as shown in drawing 22 (a), although each surface light sources 61-64 of four 4 semicircular arcs which 
constitute the secondary zona-orbicularis-like light source 60a do not move to a Z direction, they move in the direction of X. Namely, 
if an interval of the 1 st V groove axicon 15 is expanded to a predetermined value from zero, the surface light sources 61 and 63 will 
move in the direction of -X, and will move the surface light sources 62 and 64 in the direction of +X. 

[0123]On the other hand, although the degree of incidence angle which met in the direction of X of the incoming beam to the 
predetermined side 1 3 does not change with change of the interval of the 2nd V groove axicon 1 6, the degree of incidence angle in 
alignment with the Z direction of the incoming beam to the predetermined side 13 changes. As a result, as shown in drawing 22 (b), 
although each surface light sources 61-64 do not move in the direction of X, they move to a Z direction. That is, if the interval of the 
2nd V groove axicon 16 is expanded to a predetermined value from zero, the surface light sources 61 and 62 will move to + Z 
direction, and will move the surface light sources 63 and 64 to - Z direction. 

[0124]Change of both the interval of the 1st V groove axicon 15 and the interval of the 2nd V groove axicon 16 will change both the 
degrees of incidence angle in alignment with the degree of incidence angle and Z direction which met in the direction of X of the 
incoming beam to the predetermined side 13. As a result, as shown in drawing 22 (c), each surface light sources 61-64 move in a Z 
direction and the direction of X. Namely, if the interval of the 1 st V groove axicon 1 5 and the interval of the 2nd V groove axicon 1 6 
are expanded to a predetermined value from zero, The surface light source 61 moves in + Z direction and the direction of -X, the 
surface light source 62 moves in + Z direction and the direction of +X, the surface light source 63 moves in - Z direction and the 
direction of -X, and the surface light source 64 moves it in - Z direction and the direction of +X. In this way, the secondary light 
source of the shape of 4 poles which consists of the four independent circular surface light sources can be formed. 
[01 25] As mentioned above, although an operation of the cone axicon 14 in zona-orbicularis Lighting Sub-Division of a 2nd 
embodiment, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7 was explained individually, zona-orbicularis 
Lighting Sub-Division of various forms is possible by an interaction of these optical members. In the state which shows in drawing 22 
(c), if the zoom lens 7 is made to act, the surface light source 62 will move along a radial direction of a circle centering on the optic 
axis AX, and, specifically, the whole shape will change to the surface light source 62a which changed in similarity, for example. On the 
other hand, in the state which shows in drawing 22 (c), if the cone axicon 1 4 is made to act, the surface light source 64 moves along 
a radial direction of a circle centering on the optic axis AX, and a size of the radial direction will change to the surface light source 
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64a from which only a size of the hoop direction changed, for example, without changing. 

[0126]However, the change range of a zona-orbicularis ratio by the cone axicon 14 has restriction by the restrictions on an optical 
design actually. So, in a 2nd embodiment, it has two kinds of diffraction optical elements from which the characteristic differs as the 
diffraction optical element 1 lb for zona-orbicularis Lighting Sub-Division. That is, in a 2nd embodiment, a secondary light source of 
the shape of zona orbicularis which has the form where it was suitable for changing a zona-orbicularis ratio, for example in 0.5-0.68 
by one diffraction optical element for zona-orbicularis Lighting Sub-Division is formed. A secondary light source of the shape of zona 
orbicularis which has the form where it was suitable for changing a zona-orbicularis ratio, for example in 0.68-0.8 by a diffraction 
optical element for zona-orbicularis Lighting Sub-Division of another side is formed. As a result, concomitant use of two kinds of 
diffraction optical elements for zona-orbicularis Lighting Sub-Division enables it to change a zona-orbicularis ratio in 0.5-0.8. 
[0127]By the way, when drawing 23 (a) is referred to, it turns out that curvature of a circle (a figure destructive line shows) and 
curvature of an outside circle of the surface light source of a half a yen each arc which are circumscribed to a secondary light source 
of the shape of 2 poles acquired on the right-hand side of drawing 22 (a) or (b) are not in agreement. So, in the 3rd modification of a 
2nd embodiment, in order to coincide curvature of a circle circumscribed to a secondary light source of the shape of 2 poles acquired 
by operation of the 1st V groove axicon 15 or the 2nd V groove axicon 16, and curvature of an outside circle of each semicircular arc 
surface light source, the 3rd diffraction optical element for zona-orbicularis Lighting Sub-Division is attached. The 3rd diffraction 
optical element for zona-orbicularis Lighting Sub-Division forms a slightly flat ellipse annular secondary light source along with not a 
secondary light source but the direction of X or a Z direction of the shape of perfect zona orbicularis which is specified by two circles 
centering on the optic axis AX, as shown in drawing 23 (b). 

[0128]More particularly, the ellipse annular secondary light source formed of the 3rd diffraction optical element for zona-orbicularis 
Lighting Sub-Division comprises the circular surface light sources 65a and 65b of a couple, The curvature of the outside circle of 
each surface light sources 65a and 65b is set up it be in agreement with the curvature of the circle circumscribed to the secondary 
light source of the shape of 2 poles acquired by operation of the 1st V groove axicon 15 or the 2nd V groove axicon 16. Therefore, in 
the 3rd modification of a 2nd embodiment. In the secondary light source of the shape of 2 poles acquired by operation of the 1st V 
groove axicon 15 or the 2nd V groove axicon 16, the curvature of the circle circumscribed to the secondary light source of the shape 
of these 2 poles and the curvature of the outside circle of each circular surface light sources 65a and 65b of surface light source 
each are in agreement. 

[0129]Usual circular Lighting Sub-Division obtained by replacing with the diffraction optical element 11a for 4 pole Lighting Sub- 
Division or the diffraction optical element 11b for zona-orbicularis Lighting Sub-Division, and setting up the diffraction optical element 
1 1 c for circular Lighting Sub-Division into a lighting optical path is explained briefly. In this case, mostly, after [ which entered into the 
diffraction optical element 1 1c ] a parallel pencil forms the light intensity distribution of a circle configuration in the pupil surface of 
the afocal lens 12, it turns into a parallel pencil mostly and is ejected from the afocal lens 12. 

[0130]The light flux through the afocal lens 12 forms the radiation field of the circle configuration centering on the optic axis AX in 
the entrance plane of the micro fly eye 8a via the zoom lens 7. As a result, the secondary light source which has the almost same 
light intensity distribution as the radiation field formed of the incoming beam, i.e., the secondary light source of the circle 
configuration centering on the optic axis AX, is formed in the backside focal plane (namely, pupil of an illumination-light study system) 
of the micro fly eye 8a. 

[0131]In circular Lighting Sub-Division of a 2nd embodiment, the smallest secondary light source of a circle configuration formed by 
the normal condition changes to the secondary light source of the circle configuration to which the whole shape was expanded in 
similarity by making the focal distance of the zoom lens 7 expand from the minimum to a predetermined value. If it puts in another 
way, in circular Lighting Sub-Division of a 2nd embodiment, the size (outer diameter) of the secondary light source of a circle 
configuration can be changed by changing the focal distance of the zoom lens 7. 

[0132] Drawing 24 is a figure explaining an operation of the 1st V groove axicon to the secondary light source formed in circular 
Lighting Sub-Division of a 2nd embodiment and the 2nd V groove axicon. In circular Lighting Sub-Division of a 2nd embodiment, if the 
interval of the 1 st V groove axicon 1 5 is expanded to a predetermined value from zero, as shown in drawing 24 (a), Among the surface 
light sources 66a-66d of four 4 semicircular state which constitute the secondary light source of a circle configuration, the surface 
light sources 66a and 66c move in the direction of -X, and the surface light sources 66b and 66d move them in the direction of +X. 
[0133]On the other hand, if an interval of the 2nd V groove axicon 16 is expanded to a predetermined value from zero, as shown in 
drawing 24 (b), the surface light sources 66a and 66b will move to + Z direction, and will move the surface light sources 66c and 66d 
to - Z direction. If an interval of the 1 st V groove axicon 1 5 and an interval of the 2nd V groove axicon 1 6 are expanded to a value 
predetermined [ both ] from zero, as shown in drawing 24 (c), The surface light source 66a moves in + Z direction and the direction of 
-X, the surface light source 66b moves in + Z direction and the direction of +X, the surface light source 66c moves in - Z direction 
and the direction of -X, and 66 d of surface light sources move it in - Z direction and the direction of +X. In this way, a secondary 
light source of the shape of 4 poles which consists of the four independent surface light sources of 4 semicircular state can be 
formed. 

[0134]As mentioned above, although an operation of the 1st V groove axicon 15 in circular Lighting Sub-Division of a 2nd 
embodiment, the 2nd V groove axicon 1 6, and the zoom lens 7 was explained individually, circular Lighting Sub-Division of various 
forms is possible by an interaction of these optical members. However, a variable power range of an outer diameter by the zoom lens 
7 has restriction by the restrictions on an optical design actually. So, in a 2nd embodiment, it has two kinds of diffraction optical 
elements from which the characteristic differs as the diffraction optical element 1 1 c for circular Lighting Sub-Division. 
[0135]That is, in a 2nd embodiment, the secondary light source of the circle configuration which has the form of having been suitable 
for changing a sigma value by a comparatively small sigma value, i.e., a sigma value interim from small sigma, i.e., the range to the 
inside sigma, is formed by one diffraction optical element for circular Lighting Sub-Division. The secondary light source of the circle 
configuration which has the form where it was suitable for changing a sigma value in the range from the inside sigma to a 
comparatively large sigma value, i.e., large sigma, by the diffraction optical element for circular Lighting Sub-Division of another side is 
formed. As a result, concomitant use of two kinds of diffraction optica! elements for circular Lighting Sub-Division enables it to 
change a sigma value in the range (for example. 0.1<=sigma<=0.95) from small sigma to large sigma. 

[0136]Hereafter, the switching operation of the Lighting Sub-Division conditions in a 2nd embodiment, etc. are explained concretely. 
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First, the information about various kinds of masks which should be exposed one by one according to a step-and-repeat system or a 
step and scanning method, etc. are inputted into the control system 21 via the input means 20 of a keyboard etc. The control system 
21 has memorized information, including the optimal line width (resolution) about various kinds of masks, the depth of focus, etc., to 
the internal memory part, answers the input from the input means 20, and supplies the suitable control signal for the drive systems 
24,26-28. 

[0137]namely, the basis of the optimal resolution and the depth of focus — 4 — when illuminating very much, the drive system 26 is 
based on the instructions from the control system 21 — 4 — the diffraction optical element 11a very for Lighting Sub-Division is 
positioned in a lighting optical path. And in order to obtain the secondary light source of the shape of 4 poles which has a desired 
form, the drive systems 28a-28c set up the interval of the axicons 14-16 based on the instructions from the control system 21, and 
the drive system 24 sets up the focal distance of the zoom lens 7 based on the instructions from the control system 21. The drive 
system 27 drives the variable aperture diaphragm of projection optical system PL based on the instructions from the control system 
21. 

[01 38] By changing the interval of the axicons 14-16 by the drive systems 28a-28c, or changing the focal distance of the zoom lens 7 
by the drive system 24 if needed, The form of the secondary light source of the shape of 4 poles formed in the backside focal plane 
of the micro fly eye 8a can be changed suitably, in this way — changing suitably the size (outer diameter) of the secondary whole 4 
pole-like light source and form (zona-orbicularis ratio), the position of each surface light source, form, a size, etc. — various 4 — it 
can illuminate very much. 

[0139]When carrying out zona-orbicularis Lighting Sub-Division under the optimal resolution and the depth of focus, the drive system 
26 positions the diffraction optical element 1 1b for zona-orbicularis Lighting Sub-Division in a lighting optical path based on the 
instructions from the control system 21. And in order to obtain the secondary light source of the shape of zona orbicularis which has 
a desired form, or in order to obtain the secondary 4 pole-like light source or the secondary 2 pole-like light source derivatively 
obtained from a secondary zona-orbicularis-like light source, and in order, The drive systems 28a-28c set up the interval of the 
axicons 14-16 based on the instructions from the control system 21, and the drive system 24 sets up the focal distance of the zoom 
lens 7 based on the instructions from the control system 21. The drive system 27 drives the variable aperture diaphragm of projection 
optical system PL based on the instructions from the control system 21. 

[01 40]By changing the interval of the axicons 1 4-1 6 by the drive systems 28a-28c, or changing the focal distance of the zoom lens 7 
by the drive system 24 if needed, The form of the form of the secondary light source of the shape of zona orbicularis formed in the 
backside focal plane of the micro fly eye 8a, the secondary light source of the shape of 4 poles acquired derivatively, or a secondary 
2 pole-like light source can be changed suitably. In this way, the size (outer diameter) of the secondary whole zona-orbicularis-like 
light source and form (zona-orbicularis ratio), the position of each surface light source acquired derivatively,, form, a size, etc. can be 
changed suitably, and various zona-orbicularis Lighting Sub-Division can be performed. 

[0141]When carrying out usual circular Lighting Sub-Division under the optimal resolution and the depth of focus, the drive system 26 
positions the diffraction optical element 1 1c for circular Lighting Sub-Divisjon in a lighting optical path based on the instructions from 
the control system 21. And in order to obtain the secondary light source of the circle configuration which has a desired form, or in 
order to obtain the secondary 4 pole-like light source or the secondary 2 pole-like light source derivatively obtained from the 
secondary light source of a circle configuration, and in order, The drive systems 28a-28c set up the interval of the axicons 14-16 
based on the instructions from the control system 21, and the drive system 24 sets up the focal distance of the zoom lens 7 based 
on the instructions from the control system 21. The drive system 27 drives the variable aperture diaphragm of projection optical 
system PL based on the instructions from the control system 21. 

[0142]By changing the interval of the axicons 14-16 by the drive systems 28a-28c, or changing the focal distance of the zoom lens 7 
by the drive system 24 if needed, The form of the form of the secondary light source of the circle configuration formed in the 
backside focal plane of the micro fly eye 8a, the secondary light source of the shape of 4 poles acquired derivatively, or a secondary 
2 pole-like light source can be changed suitably. In this way, the size (as a result, sigma value) of the whole secondary light source of 
a circle configuration, the position of each surface light source acquired derivatively, form, a size, etc. can be changed suitably, and 
various circular Lighting Sub-Division can be performed. 

[0143]ln a 2nd embodiment, although the cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 are arranged 
sequentially from the light source side, this arrangement order can also be changed suitably. Although the 1st prism component which 
has a concave refracting interface, and the 2nd prism that has a convex refracting interface are arranged sequentially from the light 
source side in each axicons 14-16, this arrangement order can also be made reverse. 

[01 44] Although each axicons 14-16 comprise a prism component of the couple at a 2nd embodiment, respectively, Without being 
limited to this unify the 2nd prism component 14b of the cone axicon 14, and the 1st prism component 1 5a of the 1st V groove axicon 

1 5, for example, or, The 2nd prism component 1 5b of the 1 st V groove axicon 1 5 and the 1 st prism component 1 6a of the 2nd V 
groove axicon 16 can also be. unified. In this case, by moving at least three components in accordance with the optic axis AX among 
the 2nd prism components 16b of the 1st prism component 14a of the cone axicon 14, two unified prism, and the 2nd V groove axicon 

16, The interval of each axicons 14-16 can be changed independently, respectively. 

[01 45] Drawing 25 is a figure showing roughly composition of an exposure device provided with an illumination optica! device 
concerning a 3rd embodiment of this invention. Drawing 26 is a perspective view showing roughly composition of a V groove axicon of 
a couple arranged in an optical path of an afocal lens in a 3rd embodiment A 3rd embodiment has composition similar to a 2nd 
embodiment. However, in a 2nd embodiment a point that only a V groove axicon of a couple is arranged is fundamentally different 
from a 2nd embodiment by a 3rd embodiment to a cone axicon and a V groove axicon of a couple being arranged in an optical path of 
the afocal lens 1 2. Hereafter, a 3rd embodiment is described paying attention to a point of difference with a 2nd embodiment 
[0146]In 4 pole Lighting Sub-Division of a 3rd embodiment since a cone axicon is not arranged, a circle configuration of each surface 
light source which constitutes a secondary 4 pole-like light source cannot be changed to elliptical. However, while using selectively 
two or more diffraction optical elements 1 la for 4 pole Lighting Sub-Division, in a circular field centering on the optic axis AX, a 
position of each surface light source can be suitably changed by using an operation of the 1 st V groove axicon 1 5 and the 2nd V 
groove axicon 1 6. In a circular field centering on the optic axis AX, a position and a size of each surface light source can be suitably 
changed by using a variable power operation of the zoom lens 7 auxiliary. 
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[0147]On the other hand, in zona-orbicularis Lighting Sub-Division of a 3rd embodiment, since the cone axicon is not arranged, the 
zona-orbicularis ratio of a secondary zona-orbicularis-like light source cannot be changed continuously. However, while using 
selectively two or more diffraction optical elements 1 1b for zona-orbicularis Lighting Sub-Division, By using an operation of the 1st V 
groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 7, The position, the form, and the size of each surface light source 
which constitutes the secondary 2 pole-like light source or the secondary 4 pole-like light source derivatively obtained from the 
secondary light source of the overall size and form (zona-orbicularis ratio) of a secondary zona-orbicularis-like light source, or the 
shape of zona orbicularis can be changed suitably. 

[0148]By the way, in circular Lighting Sub-Division, an operation of a cone axicon is not used positively. Therefore, also in circular 
Lighting Sub-Division of a 3rd embodiment like the case of a 2nd embodiment, The position, the form, and the size of each surface 
light source which constitutes the secondary 2 pole-like light source or the secondary 4 pole-like light source derivatively obtained 
from the secondary light source of the overall size of the secondary light source of a circle configuration or a circle configuration can 
be changed suitably. 

[0149] Drawing 27 is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 4th embodiment of this invention. Drawing 28 is a perspective view showing roughly the composition of the cone axicon 
arranged in the optical path of an afocal lens in a 4th embodiment, and the 1 st V groove axicon. A 4th embodiment has composition 
similar to a 2nd embodiment. However, in a 2nd embodiment, the point that only the cone axicon and the 1 st V groove axicon are 
arranged is fundamentally different from a 2nd embodiment by a 4th embodiment to the cone axicon and the V groove axicon of a 
couple being arranged in the optical path of the afocal lens 12. Hereafter, a 4th embodiment is described paying attention to a point of 
difference with a 2nd embodiment. In drawing 27 and drawing 28 , although the 1 st V groove axicon 1 5 is shown as one V groove 
axicon, one V groove axicon may be the 2nd V groove axicon 16. 

[0150]In 4 pole Lighting Sub-Division of a 4th embodiment, since only one V groove axicon (15 or 16) is arranged, it cannot change 
only the position in two dimensions, with form and a size of each surface light source of a circle configuration maintained which 
constitute a secondary 4 pole-like light source. However, while using selectively two or more diffraction optical elements 11a for 4 
pole Lighting Sub-Division, In a circular field centering on the optic axis AX, a position, form, and a size of each surface light source 
can be suitably changed by using the cone axicon 14, one V groove axicon (15 or 16), and an operation of the zoom lens 7. 
[0151]On the other hand, in zona-orbicularis Lighting Sub-Division of a 4th embodiment, since only one V groove axicon (15 or 16) is 
arranged, a secondary 4 pole-like light source cannot be derivatively obtained from a secondary zona-orbicularis-like light source. 
However, while using selectively two or more diffraction optical elements 11b for zona-orbicularis Lighting Sub-Division, By using the 
cone axicon 14, one V groove axicon (15 or 16), and an operation of the zoom lens 7, A position, form, and a size of each surface light 
source which constitutes a secondary light source of the shape of 2 poles derivatively acquired from a secondary light source of an 
overall size and form (zona-orbicularis ratio) of a secondary zona-orbicularis-like light source, or the shape of zona orbicularis can be 
changed suitably. 

[0152]In circular Lighting Sub-Division of a 4th embodiment, since only one V groove axicon (15 or 16) is arranged, a secondary 4 
pole-like light source cannot be derivatively obtained from the secondary light source of a circle configuration. However, while using 
selectively two or more diffraction optical elements 1 1 c for circular Lighting Sub-Division, By using the cone axicon 1 4, one V groove 
axicon (15 or 16), and an operation of the zoom lens 7, The position, the form, and the size of each surface light source which 
constitutes the secondary light source of the shape of 2 poles derivatively acquired from the secondary light source of the overall 
size of the secondary light source of a circle configuration or a circle configuration can be changed suitably. 
[01 53] Drawing 29 is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 5th embodiment of this invention. A 5th embodiment has composition similar to a 2nd embodiment. However, in a 5th 
embodiment, it replaces with a wavefront-splitting type optical integrator (micro fly eye 8a), and the point of using the internal 
reflection type optical integrator (rod type integrator 70) is fundamentally different from a 2nd embodiment. Hereafter, a 5th 
embodiment is described paying attention to a point of difference with a 2nd embodiment 

[01 54]It responds to having replaced with the micro fly eye 8a, and arranging the rod type integrator 70 in a 5th embodiment, In the 
optical path between the diffraction optical element 11 and the rod type integrator 70, the zoom lens 71, the 2nd diffraction optical 
element (or micro fly eye) 72, and the input lens 73 are arranged sequentially from the light source side. The mask blinds 17 as a 
lighting field diaphragm are arranged near the projection surface of the rod type integrator 70. 

[0155]Here, the zoom lens 71 is arranged so that the rear side focal position of the front side focal position may correspond with the 
position of the 2nd diffraction optical element 72 mostly almost in accordance with the position of the diffraction optical element 1 1 . 
Change of the focal distance of the zoom lens 71 is performed by the drive system 29 which operates based on the instructions from 
the control system 21. The input lens 73 is arranged so that the rear side focal position of the front side focal position may 
correspond with the position of the entrance plane of the rod type integrator 70 mostly almost in accordance with the position of the 
2nd diffraction optical element 72. 

[0156]The rod type integrator 70 is an internal reflection type glass rod which consists of glass material like silica glass or fluorite, 
and forms the light source image of the number according to the number of internal reflection along a field parallel to a rod entrance 
plane through a condensing point using total internal reflection, the interface, i.e., the inner surface, of an inside and the exterior. 
Here, although most light source images formed are virtual images, only a main (condensing point) light source image turns into a real 
image. That is, the light flux which entered into the rod- type integrator 70 is divided into angular orientation by internal reflection, and 
the secondary light source which consists of many light source images along a field parallel to the entrance plane through a 
condensing point is formed. 

[0157]Therefore, in 4 pole Lighting Sub-Division (zona-orbicularis Lighting Sub-Division or circular Lighting Sub-Division) of a 5th 
embodiment the light flux which passed the diffraction optical element 1 1a (1 1b or 1 1c) selectively installed in the lighting optical 
path forms a 4 pole-like (shape of zona orbicularis, or circle configuration) radiation field on the 2nd diffraction optical element 72 via 
the zoom lens 71. The light flux which passed the 2nd diffraction optical element 72 condenses near the entrance plane of the rod 
type integrator 70 via the input lens 73. Drawing 30 is a figure explaining an operation of the 2nd diffraction optical element in a 5th 
embodiment 

[01 58]As shown in drawing 30 (a), when the 2nd diffraction optical element 72 is not arranged, on the entrance plane 70a of the rod 
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type integrator 70, the light flux through the zoom lens 71 and the input lens 73 condenses to about one point The light source of a 
large number formed in the incidence side by the rod type integrator 70 will become very in loss (the filling factor of each light source 
to the whole secondary light source becoming small), and it will become impossible as a result, to acquire the substantial surface light 
source. 

[0159]So, in a 5th embodiment, the 2nd diffraction optical element 72 as a light flux emission element is arranged near the front side 
focal position of the input lens 73. In this way, as shown in drawing 30 (b). the light flux emitted via the 2nd diffraction optical element 
72 passes the input lens 73, and condenses with predetermined breadth on the entrance plane 70a of the rod type integrator 70. As a 
result, the light source of a large number formed in the incidence side by the rod type integrator 70 becomes very dense (the filling 
factor of each light source to the whole secondary light source becoming large), and the secondary light source as the substantial 
surface light source can be obtained. 

[01 60]The light flux from the secondary light source of the shape of 4 poles formed in the incidence side by the rod type integrator 
70 (the shape of zona orbicularis or circle configuration) illuminates the mask M in which the predetermined pattern was formed via 
the mask blinds 17 and the image formation optical system 18, after being superimposed in the projection surface. In a 5th 
embodiment, the cone axicon 14, the 1st V groove axicon 15, and the 2nd V groove axicon 16 are arranged sequentially from the light 
source side in the optical path between the front side lens group 71a of the zoom lens 71, and the back side lens group 71b. 
[0161]Therefore, while using selectively two or more diffraction optical elements 11a for 4 pole Lighting Sub-Division like a 2nd 
embodiment also in 4 pole Lighting Sub-Division of a 5th embodiment, In the circular field centering on the optic axis AX, the position, 
the form, and the size of each surface light source which constitutes a secondary zona-orbicularis-like light source can be suitably 
changed by using an operation of the cone axicon 14, the 1st V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 71. 
[0162]While using selectively two or more diffraction optical elements 11b for zona-orbicularis Lighting Sub-Division like a 2nd 
embodiment also in zona-orbicularis Lighting Sub-Division of a 5th embodiment, By using an operation of the cone axicon 14, the 1st 
V groove axicon 15, the 2nd V groove axicon 16, and the zoom lens 71, The position, the form, and the size of each surface light 
source which constitutes the secondary 2 pole-like light source or the secondary 4 pole-like light source derivatively obtained from 
the secondary light source of the overall size and form (zona-orbicularis ratio) of a secondary zona-orbicularis-like light source, or 
the shape of zona orbicularis can be changed suitably. 

[01 63]WhiIe using selectively two or more diffraction optical elements 1 1c for circular Lighting Sub-Division like a 2nd embodiment 
also in circular Lighting Sub-Division of a 5th embodiment, By using an operation of the cone axicon 14, the 1st V groove axicon 15, 
the 2nd V groove axicon 16, and the zoom lens 71, The position, the form, and the size of each surface light source which constitutes 
the secondary 2 pole-like light source or the secondary 4 pole-like light source derivatively obtained from the secondary light source 
of the overall size of the secondary light source of a circle configuration or a circle configuration can be changed suitably. 
[0164]As mentioned above, also in a 2nd embodiment - a 5th embodiment, the size and form of the whole secondary light source 
change to the direction of X, or a Z direction by changing the interval of the V groove axicon 1 5 or 1 6. As a result, the Lighting Sub- 
Division conditions optimal for two way types of intersecting perpendicularly on the mask M which can realize Lighting Sub-Division 
conditions which are mutually different for the two way types with which it intersects perpendicularly on the mask M (the direction of 
X and the direction of Y), and has directivity in a pattern by extension can be set up. 

[0165]Especially a 3rd embodiment provided only with the V groove axicons 15 and 16 of a couple as a variable means among a 2nd 
above-mentioned embodiment - a 5th embodiment is suitable for the lithography step of memories (DRAM etc.). Especially a 4th 
embodiment provided only with the cone axicon 14 and one V groove axicon (15 or 16) as a variable means is suitable for the 
lithography step of logic devices (MPU etc.). A 2nd embodiment and a 5th embodiment which were provided with the cone axicon 14 
and the V groove axicons 15 and 16 of a couple as a variable means are suitable for the lithography step of the common micro device 
containing a semiconductor device. 

[0166]By the way, although an above embodiment [ 5th ] (see drawing 29 ) explained the example which made the optical integrator 
arranged at the mask side of an axicon system (14, 15, 16) the internal reflection type optical integrator (rod type optical integrator) 
70, It cannot be overemphasized that the fly eye lens 8 and the micro fly eye 8a as an optical integrator mentioned above can be 
replaced with the internal reflection type optical integrator (rod type optical integrator) 70, either. 

[01 6 7] Although the direction of a V groove of the 1st V groove axicon 15 was made into a Z direction (the direction of 0 degree) and 
an example which made the direction of a V groove of the 2nd V groove axicon 1 6 the direction (the direction of 90 degree) of X was 
shown by above embodiment [ 2nd ], 3rd embodiment, and a 5th embodiment (see drawing 10 , drawing 25 , and drawing 29 ), This 
invention is not limited to this arrangement and makes the direction of a V groove of the 1st V groove axicon 15 a direction (the 
direction of 45 degree) clockwise rotated 45 degrees to an optical axis center, for example, The direction of a V groove of the 2nd V 
groove axicon 16 can be carried out in the direction (the direction of 135 degree) etc. which were clockwise rotated 45 degrees to an 
optical axis center. A shadow of a slot which enters into the micro fly eye 8a serves as slant by this, and an effect that illumination 
unevenness can be reduced can be expected. According to Lighting Sub-Division conditions expected an angle (crossed axes angle) 
of the direction of a V groove of the 1 st V groove axicon 1 5, and the direction of a V groove of the 2nd V groove axicon 1 6 to make, 
it can change arbitrarily. In order to change a crossed axes angle of a slot of two V groove axicons like the above, The control system 
21 makes at least one side of the drive system 28b and the drive system 28c drive based on input inputted via the input means 20, 
and should just rotate relatively to an optical axis center the 1st V groove axicon 15 and the 2nd V groove axicon 16. 
[01 68] Although an above embodiment [ 4th ] (see drawing 27 ) showed the example which made the direction of the V groove of the V 
groove axicon 1 5 the Z direction (the direction of 0 degree), This invention is not limited to this arrangement and can carry out the 
direction of the V groove of the V groove axicon 15 in the direction (the direction of 45 degree) rotated 45 degrees to the optical axis 
center, the direction (the direction of 90 degree) rotated 90 degrees, the direction (the direction of 135 degree) rotated 135 degrees, 
etc., for example. That is, according to the Lighting Sub-Division conditions expected the direction of the V groove of the V groove 
axicon 1 5, it can change arbitrarily. In order to change the direction of the slot of a V groove axicon like the above, the drive system 
28b is made to drive based on the input inputted via the input means 20, and only a predetermined rotation should make an optical 
axis center, as for the control system 21, rotate the V groove axicon 15. 

[0169]Although it is preferred in each above embodiment to set the variable range of a sigma value to 0.1 to 0.95 (0.1<=sigma<=0.95) 
by concomitant use with a diffraction optical element (11a, 1 1b, 11c) and the zoom lens 7 (variable power optical system) for sigma 
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value variable, If restrictions of the lens number of sheets which constitutes the zoom lens 7 (variable power optical system) for 
sigma value variable, the space of that, etc. are canceled, the range of the sigma value of 0.1-0.95 demanded as equipment can be 
continuously made variable. 

[0170]As for zona-orbicularis light flux formed in a pupil (pupil of a projection optical system) of an illumination-light study system, in 
zona-orbicularis Lighting Sub-Division in the above 1st embodiment - 5th embodiment, it is desirable to make a zona-orbicularis ratio 
variable within the range of a sigma value of 0.4-0.95 (0.4<=sigma<=0.95). Multi-electrode-like light flux formed in a pupil (pupil of a 
projection optical system) of an illumination-light study system in 2 pole Lighting Sub-Division in the above 1st embodiment - 5th 
embodiment, or multi-electrode Lighting Sub-Division including 4 pole Lighting Sub-Division, It is desirable to make a position and a 
size variable within the range of a sigma value of 0.4-0.95 (0.4<=sigma<=0.95). 

[0171]In order to measure aberration which remains in projection optical system PL, or aberration (wavefront aberration etc.) which 
change temporally in the above 1st embodiment - 5th embodiment, For example, a mask for aberration Measurement Division (reticle 
for aberration Measurement Division) currently indicated by US,5,828 f 455,B, US,5,978,085,B, etc. is laid in mask stage MS which is not 
illustrated holding the mask (reticle) M, By carrying out suitable Lighting Sub-Division to the mask for aberration Measurement 
Division, it is possible to measure aberration (wavefront aberration etc.) of projection optical system PL with high precision. Here, as a 
result of having advanced research for Lighting Sub-Division conditions which can measure aberration (wavefront aberration etc.) of 
projection optical system PL with high precision from various angles, it became clear that it was preferred to set up a sigma value of 
an illumination-light study system for any of the range of 0.01<=sigma<=0.3 being. In order to measure aberration (wavefront 
aberration etc.) of projection optical system PL much more with high precision, it is much more preferred to set up a sigma value of 
an illumination-light study system for any of the range of 0.02<=sigma<=0.2 being. Thus, in order to set Lighting Sub-Division 
conditions as the range of 0.01<=sigma<=0.3, or the range of 0.02<=sigma<=0.2, a sigma value of an illumination-light study system, 
What is necessary is just to set up a diffraction optical element for Measurement Division which sets up the minimum sigma value 
instead of a diffraction optical element (1 1a, 1 1b, 1 1c) which constitutes a part of Lighting Sub-Division conditioning means (4a, 4b, 5, 
7, 10, 1 1 a-1 1 c, 12, 14-16, 71, 71a) in each above embodiment. When aberration has occurred in projection optical system PL of an 
above embodiment [ 1 st ] - a 5th embodiment, Input measured aberration information into the input means 20, and the control system 
21, Based on aberration information inputted via the input means 20, for example, via an unillustrated drive system, By moving at least 
one optical elements (a lens, a mirror, etc.) which constitute projection optical system PL (it rotates to a circumference of an 
inclination and an optic axis to movement of an optical axis direction of projection optical system PL, movement of a direction which 
intersects perpendicularly with an optic axis, and an optic axis), Aggravation of optical properties including aberration of projection 
optical system PL can be amended. 

[0172]When the equipment shown in the above 1st embodiment - 5th embodiment is used as a scanning type exposure device, An 
illumination-light study system a slit shape (rectangular form which has the transverse direction and a longitudinal direction) 
illuminated field (illuminated field which has the transverse direction in the direction of space or scanning direction of drawing 1 , 
drawing 10 , drawing 25 , drawing 27 , and drawing 29 ) on the mask M, The mask which formed the slit shape exposure region on the 
wafer W, and was held at unillustrated mask stage MS, By moving the wafer (substrate) held at unillustrated wafer stage (substrate 
stage) WS to for opposite along a scanning direction ( drawing 1 , drawing 10 , drawing 25 , drawing 27 , and the direction of space of 
drawing 29 ), the pattern image of the mask M is formed on the wafer W via projection optical system PL In this case, unillustrated 
mask stage MS and unillustrated wafer stage (substrate stage) WS are controlled by the control system 21 via the drive which makes 
each unillustrated stage drive. 

[01 73]In the equipment shown in each above embodiment, each sectional shape of the optical element (lens element) of a large 
number which constitute the fly eye lens (array form optical element) 8 and the micro fly eye (microarray-like optical element) 8a as 
an optical integrator, It is preferred to consider it as the slit shape (rectangular form which has the transverse direction and a 
longitudinal direction) illuminated field formed on the mask M and the exposure region of the slit shape (rectangular form which has 
the transverse direction and a longitudinal direction) formed on the wafer W, and similarity. 

[0174]As shown in each above embodiment. In the case of the scanning type exposure device which transposed the fly eye lens 
(array form optical element) 8 and the micro fly eye (microarray-like optical element) 8a as an optical integrator to the internal 
reflection type optical integrator (rod type optical integrator). In and the case of the scanning type exposure device which made the 
optical integrator the internal reflection type optical integrator (rod type optical integrator) like a 5th embodiment The sectional 
shape of an internal reflection type optical integrator (rod type optical integrator), It is preferred to consider it as the slit shape 
(rectangular form which has the transverse direction and a longitudinal direction) illuminated field formed on the mask M and the 
exposure region of the slit shape (rectangular form which has the transverse direction and a longitudinal direction) formed on the 
wafer W, and similarity. 

[0175]Maintaining an efficient large view, when the equipment shown in each above embodiment is used as a scanning type exposure 
device without causing enlargement and complication of projection optical system PL In order to attain the scanning exposure under 
a high throughput, When setting to Ls the length of the transverse direction in the slit shape illuminated field (or slit shape exposure 
region formed on the wafer W) formed on the mask M and setting the length of the longitudinal direction of the illuminated field to LI, 
it is preferred to fill the relation of 0.05<Ls/LI<0.7. In the scanning type exposure device shown in each above embodiment, it is being 
referred to as Ls/U=1/3, for example. 

[0176]By what (exposure process) the pattern for transfer which illuminated the mask (reticle) (Lighting Sub-Division process), and 
was formed in the mask in the exposure device concerning each above-mentioned embodiment using the projection optical system by 
the illumination optical device is exposed for to a photosensitive substrate. Micro devices (a semiconductor device, an image sensor, 
a liquid crystal display element, a thin film magnetic head, etc.) can be manufactured. Hereafter, by forming a predetermined circuit 
pattern in the wafer as a photosensitive substrate, etc. using the exposure device of each above-mentioned embodiment explains 
with reference to the flow chart of drawing 8 per example of the technique at the time of obtaining the semiconductor device as a 
micro device. 

[0177]First, in Step 301 of drawing 8 , a metal membrane is vapor-deposited on the wafer of one lot. In the following step 302, 
photoresist is applied on the metal membrane on the wafer of the I lot Then, in Step 303, exposure transfer of the image of the 
pattern on a mask is carried out to each shot region on the wafer of the one lot one by one via the projection optical system using 
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the exposure device of each above-mentioned embodiment. Then, in the step 305 after development of the photoresist on the wafer 
of the one lot was performed in Step 304, By etching by using a resist pattern as a mask on the wafer of the one lot, the circuit 
pattern corresponding to the pattern on a mask is formed in each shot region on each wafer. Then, devices, such as a semiconductor 
device, are manufactured by performing formation of the circuit pattern of the upper layer, etc. According to the above-mentioned 
semiconductor device manufacturing method, the semiconductor device which has a very detailed circuit pattern can be obtained with 
a sufficient throughput. 

[0178]In the exposure device of each above-mentioned embodiment, the liquid crystal display element as a micro device can also be 
obtained by forming predetermined patterns (a circuit pattern, an electrode pattern, etc.) on a plate (glass substrate). Hereafter, with 
reference to the flow chart of drawing 9 , it explains per example of the technique at this time. In drawing 9 , what is called an optical 
lithography process of carrying out transfer exposure of the pattern of a mask to photosensitive substrates (glass substrate etc. in 
which the resist was applied) using the exposure device of each above-mentioned embodiment is performed by the pattern formation 
process 401. Of this optical lithography process, the prescribed pattern containing many electrodes etc. is formed on a photosensitive 
substrate. Then, by passing through each process, such as a developing process, an etching step, and a reticle peeling process, a 
predetermined pattern is formed on a substrate and the exposed substrate shifts to the following light filter formation process 402. 
[0179]Next, in the light filter formation process 402. Many groups of three dots corresponding to R (Red), G (Green), and B (Blue) are 
arranged by matrix form, or form the light filter which arranged the group of three filters, R, G, and B, of a stripe to two or more 
horizontal scanning line directions. And 403 is performed for a cell assembler after the light filter formation process 402. By 403, a 
liquid crystal panel (liquid crystal cell) is assembled as a cell assembler using the substrate which has the prescribed pattern obtained 
by the pattern formation process 401 , the light filter obtained with the light filter formation process 402, etc. In 403, a liquid crystal is 
poured in as a cell assembler between the substrate which has the prescribed pattern obtained by the pattern formation process 401, 
for example, and the light filter obtained with the light filter formation process 402, and he manufactures a liquid crystal panel (liquid 
crystal cell). 

[0180]Then, you attach each part articles in which the display action of the assembled liquid crystal panel (liquid crystal cell) is made 
to perform, such as an electric circuit and a back light, as a module assembler, and he makes it complete as a liquid crystal display 
element in 404. According to the manufacturing method of an above-mentioned liquid crystal display element, the liquid crystal display 
element which has a very detailed circuit pattern can be obtained with a sufficient throughput. 

[0181]Although the secondary light source of the shape of 4 poles or the shape of zona orbicularis is formed in illustration in 
deformation illumination in each above-mentioned embodiment, The secondary light source of the shape what is called of plural poles 
or the shape of a multi-electrode like the secondary light source of the shape of 2 poles which consists of the two surface light 
sources which carried out eccentricity to the optic axis, and the secondary light source of the shape of 8 poles which consists of the 
eight surface light sources which carried out eccentricity to the optic axis can also be formed. 

[01 82] Although each above-mentioned embodiment explained this invention taking the case of the projection aligner provided with the 
illumination optical device, it is clear that this invention is applicable to the common illumination optical device for illuminating 
irradiated planes other than a mask. 
[0183] 

[Effect of the Invention]As explained above, in order to change the degree of incidence angle along the prescribed direction of the 
incoming beam to an optical integrator, with the illumination optical device of this invention, it has the aspect ratio change element 
which changes the aspect ratio of an incoming beam. Therefore, Lighting Sub-Division conditions which are mutually different for the 
two way types with which the size of the whole secondary light source can be changed along a prescribed direction, and it intersects 
perpendicularly on an irradiated plane by extension by operation of this aspect ratio change element are realizable. 
[0184]Therefore, in the exposure device incorporating the illumination optical device of this invention, the Lighting Sub-Division 
conditions optimal for two way types of intersecting perpendicularly on the mask which has directivity in a pattern can be set up, and 
a good micro device can be manufactured under good Lighting Sub-Division conditions. This invention can transfer the pattern of a 
mask correctly under relevant Lighting Sub-Division conditions, and simultaneously, although the pattern of a mask is transferred 
correctly, it faces it, An exposure device, an exposure method, etc. which can check the optical performance of a projection optical 
system with high degree of accuracy can be realized, and a still better micro device can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 1st embodiment of this invention. 

[Drawing 2] It is a figure showing roughly the composition of the secondary light source of the shape of 4 poles formed in the backside 
focal plane of a fly eye lens. 

[Drawing 3] It is a figure showing roughly the composition of the prism of the couple which constitutes the V groove axicon arranged in 
the optical path of an afocal zoom lens. 

[Drawing 4] Change of the interval of a V groove axicon, change of the magnification of an afocal zoom lens, and change of the focal 
distance of a zoom lens are the figures which illustrate typically the influence which it has on a secondary 4 pole-like light source. 
[Drawing 5] Change of the interval of a V groove axicon, change of the magnification of an afocal zoom lens, and change of the focal 
distance of a zoom lens are the figures which illustrate typically the influence which it has on a secondary zona-orbicularis-like light 
source. 

[Drawing 6] It is a figure showing the modification about the refracting interface form of a V groove axicon. 

[Drawing 7] It is a figure showing the modification about rotation of a V groove axicon and combination. 

[Drawing 8] It is a flow chart of the technique at the time of obtaining the semiconductor device as a micro device. 

[Drawing 9] It is a flow chart of the technique at the time of obtaining the liquid crystal display element as a micro device. 

[Drawing 10] It is a figure showing roughly the composition of the exposure device provided with the illumination optical device 

concerning a 2nd embodiment of this invention. 

[Drawing 1 1] lt is a perspective view showing roughly the composition of three axicons arranged in a 2nd embodiment in the optical 
path between the front side lens group of an afocal lens, and a back side lens group. 

[Drawing 1 2] lt is a figure explaining an operation of the cone axicon to the secondary light source formed in 4 pole Lighting Sub- 
Division of a 2nd embodiment. 

[Drawing 1 3] lt is a figure explaining an operation of the zoom lens to the secondary light source formed in 4 pole Lighting Sub- 
Division of a 2nd embodiment. 

[Drawing 14] It is a figure explaining an operation of the 1 st V groove axicon to the secondary light source formed in 4 pole Lighting 
Sub-Division of a 2nd embodiment and the 2nd V groove axicon. 

[Drawing 1 5] It is a figure explaining an operation of the cone axicon to each surface light source of the circle configuration formed in 
4 pole Lighting Sub-Division of a 2nd embodiment, a zoom lens, the 1 st V groove axicon, and the 2nd V groove axicon. 
[Drawing 16] lt is a figure explaining each surface light source formed via three kinds of diffraction optical elements for 4 pole Lighting 
Sub-Division from which the characteristic differs in a 2nd embodiment, and its moving range. 

[Drawing 1 7] lt is a figure explaining each surface light source formed via four kinds of diffraction optical elements for 4 pole Lighting 
Sub-Division from which the characteristic differs in the 1 st modification of a 2nd embodiment, its movement, and modification. 
[Drawing 18] lt is a figure explaining each surface light source formed via four kinds of diffraction optical elements for 4 pole Lighting 
Sub-Division from which the characteristic differs in the 1 st modification of a 2nd embodiment, its movement, and modification. 
[Drawing 1 9] It is a figure explaining each surface light source formed via two kinds of diffraction optical elements for 4 pole Lighting 
Sub-Division from which the characteristic differs in the 2nd modification of a 2nd embodiment, its movement, and modification. 
[Drawing 20] lt is a figure explaining an operation of the cone axicon to the secondary light source formed in zona-orbicularis Lighting 
Sub-Division of a 2nd embodiment. 

[Drawing 21] It is a figure explaining an operation of the zoom lens to the secondary light source formed in zona-orbicularis Lighting 
Sub-Division of a 2nd embodiment 

[Drawing 22] lt is a figure explaining an operation of the 1 st V groove axicon to the secondary light source formed in zona-orbicularis 
Lighting Sub-Division of a 2nd embodiment and the 2nd V groove axicon. 
[Drawing 23] It is a figure explaining the 3rd modification of a 2nd embodiment. 

[Drawing 24] It is a figure explaining an operation of the 1st V groove axicon to the secondary light source formed in circular Lighting 
Sub-Division of a 2nd embodiment and the 2nd V groove axicon. 

[Drawing 25] lt is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 3rd embodiment of this invention. 

[Drawing 26] lt is a perspective view showing roughly the composition of the V groove axicon of the couple arranged in the optical 
path of an afocal lens in a 3rd embodiment 

[Drawing 27] It is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
concerning a 4th embodiment of this invention. 

[Drawing 28] lt is a perspective view showing roughly the composition of the cone axicon arranged in the optical path of an afocal lens 
in a 4th embodiment, and the 1st V groove axicon. 

[Drawing 29] lt is a figure showing roughly the composition of the exposure device provided with the illumination optical device 
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concerning a 5th embodiment of this invention. 

[Drawing 30] It is a figure explaining an operation of the 2nd diffraction optical element in a 5th embodiment 
[Explanations of letters or numerals] 

I Light source 

4 Diffraction optical element 

5 Afocal zoom lens 

6 Micro fly eye 

7 Zoom lens 

8 Fly eye lens 
8a Micro fly eye 

9 Condenser optical systems 

1 0 V groove axicon 

I I and 72 Diffraction optical element 
1 2 Afocal lens 

14 Cone axicon 

1 5, 1 6 V-groove axicon 

1 7 Mask blinds 

1 8 Image formation optical system 

70 Rod type integrator 

71 Zoom lens 
73 Input lens 
M Mask 

PL Projection optical system 
W Wafer 

20 Input means 

21 Control system 
22-29 Drive system 
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[Drawing 7] 
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[Filing date]Heisei 20(2008) March 11 (2008.3.11) 
[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim 1]In an illumination optical device provided with a light guide optical system for leading light flux from an optical integrator and 
this optical integrator for forming many light sources based on light flux from a light source means to an irradiated plane , 
A light flux sensing element for changing into light flux which has light flux which has predetermined sectional shape for light flux from 
said light source means, or predetermined light intensity distribution , 

It is arranged in an optical path between said light flux sensing element and said optical integrator, An illumination optical device 
provided with an aspect ratio change element which changes an aspect ratio of said incoming beam in order to change the degree of 
incidence angle along a prescribed direction of an incoming beam to said optical integrator. 

[Claim 2]The illumination optical device according to claim 1, wherein said aspect ratio change element is constituted pivotable 
considering an optic axis as a center. 

[Claim 3]The 1st aspect ratio change element for said aspect ratio change element to change the degree of incidence angle which 
met in the 1st direction of an incoming beam to said optical integrator. The illumination optical device according to claim 1 having the 
2nd aspect ratio change element for changing the degree of incidence angle which met in said 1st direction of an incoming beam to 
said optical integrator, and the 2nd direction that intersects perpendicularly. 

[Claim 4]The 1 st prism with which said aspect ratio change element has a refracting interface of a concave section along said 

prescribed direction, It has the 2nd prism that has a refracting interface of said concave section of this 1st prism, and a refracting 

interface of a convex section formed complementarily. An illumination optical device given in any 1 clause of Claims 1-3, wherein 

either is constituted movable in accordance with an optic axis at least among said 1st prism and said 2nd prism. 

[Claim 5]The illumination optical device according to claim 4, wherein said concave section of said 1st prism has V character-like 

form. 
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[Claim 6]In an illumination optical device provided with an illumination-light study system which illuminates an object to be illuminated, 

Said illumination-light study system is provided with a variable means which makes variable either [ at least ] a size of illumination 
light in a pupil of this illumination-light study system, or the form, 

The 1st displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 

1 st direction to which an optic axis of said illumination-light study system and said variable means cross at right angles, 

The 2nd displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with 

the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction, 

An illumination optical device having a variable power optical system which makes a size of said illumination light variable . 

[Claim 7]The illumination optical device according to claim 6, wherein said illumination-light study system is provided with an optical 

form conversion method which leads illumination light which changed into light flux form of a request of form of said illumination light, 

and was changed into light flux form of this request to said variable means. 

[Claim 8]The illumination optical device comprising according to claim 7: 

The 1st diffracted-light study component from which said optical form conversion method changes form of said illumination light into 
the 1 st light flux form. 

The 2nd diffracted-light study component which is provided exchangeable with this 1st diffracted-light study component, and changes 
form of said illumination light into the 2nd light flux form. 

[Claim 9]An illumination optical device given in any 1 clause of Claims 6-8, wherein said illumination-light study system is provided 
with an optical integrator which is arranged in an optical path between said variable means and said object to be illuminated, and 
illuminates said object to be illuminated uniformly. 

[Claim 1Q]In an illumination optical device provided with an illumination-light study system which illuminates an object to be 
illuminated, 

Said illumination-light study system is provided with a variable means which makes variable either [ at least ] a size of illumination 
light in a pupil of this illumination-light study system, or the form, 
An illumination optical device comprising: 

A zona-orbicularis ratio variable means which gives an operation changed in the shape of [ in which said variable means has a zona- 
orbicularis ratio of a request of said illumination light ] zona orbicularis. 

The 1st displacement means that displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
1st direction that intersects perpendicularly with an optic axis of said illumination-light study system. 

[Claim 1 l]The illumination optical device according to claim 10, wherein said variable means has a variable power optical system 
which makes a size of said illumination light variable. 

[Claim 12]The illumination optical device according to claim 10 or 11 having the 2nd displacement means that displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that said optic axis and said 
variable means cross at right angles, and intersects said 1 st direction. 

[Claim 13]An illumination optical device given in any 1 clause of Claims 10-12, wherein said illumination-light study system is provided 
with an optical form conversion method which leads illumination light which changed into light flux form of a request of form of said 
illumination light, and was changed into light flux form of this request to said variable means. 
[Claim 14]The illumination optical device comprising according to claim 13: 

The 1st diffracted-light study component from which said optical form conversion method changes form of said illumination light into 
the 1 st light flux form. 

The 2nd diffracted-light study component which is provided exchangeable with this 1st diffracted-light study component, and changes 
form of said illumination light into the 2nd light flux form. 

[Claim 15] An illumination optical device given in any 1 clause of Claims 10-14, wherein said illumination-light study system is provided 
with an optical integrator which is arranged in an optical path between said variable means and said object to be illuminated, and 
illuminates said object to be illuminated uniformly. 
[Claim 16]An exposure device comprising: 

An illumination optical device given in any 1 clause of Claims 1-15. 

A projection optical system for carrying out projection exposure of the pattern of a mask arranged in said irradiated plane to a 
photosensitive substrate. 

[Claim 1 7] A manufacturing method of a micro device characterized by comprising the following. 

An exposure process which exposes a pattern of said mask on said photosensitive substrate with the exposure device according to 
claim 16. 

A developing process which develops said photosensitive substrate exposed by said exposure process. 

[Claim 1 8]ln an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 

The 1st displacement process which displaces illumination light symmetrically on both sides of said optic axis in accordance with the 
1st direction to which an optic axis of said illumination-light study system and said Lighting Sub-Division process cross at right 
angles in a pupil of said illumination-light study system. An exposure method including the 2nd displacement process which displaces 
said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects 
perpendicularly with said optic axis, and intersects said 1st direction, and a variable power process of making a size of said 
illumination light variable. 
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[Claim 19]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included. 

A zona-orbicularis operation grant process that said Lighting Sub-Division process gives an operation which changes illumination light 
in a pupil of said illumination-light study system in the shape of zona orbicularis, The 1st displacement process which displaces said 
illumination light symmetrically on both sides of said optic axis in accordance with the 1 st direction that intersects perpendicularly . 
with an optic axis of said illumination-light study system, An exposure method including the 2nd displacement process which displaces 
said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd direction that intersects 
perpendicularly with said optic axis, and intersects said 1 st direction, 

[Claim 2Q]The exposure method according to claim 19, wherein said Lighting Sub-Division process includes further a variable power 
process of making a size of said illumination light variable. 

[Claim 21]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 

Said Lighting Sub-Division process includes a change process of changing Lighting Sub-Division conditions over said mask, 

Said change process includes a selection process which chooses at least one side of the 1st setting-out process of setting up the 

1st Lighting Sub-Division conditions of said illumination-light study system, and the 2nd setting-out process of setting up the 2nd 

Lighting Sub-Division conditions of said illumination-light study system, 

A zona-orbicularis operation grant process that said 1 st setting-out process gives an operation which changes illumination light in a 
pupil of said illumination-light study system in the shape of zona orbicularis, It intersects perpendicularly with the 1st displacement 
process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 1st direction that 
intersects perpendicularly with an optic axis of said illumination-light study system, and said optic axis, and said 1st direction and the 
2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 
2nd crossing direction are included, 
An exposure method comprising: 

The 1st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 1st direction to which an optic axis of said illumination-light study system and said 2nd setting-out process cross at right angles. 
The 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction. 
A variable power process of making a size of said illumination light variable. 

[Claim 22]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 

Said Lighting Sub-Division process includes a variable process of making variable either [ at least ] a size of illumination light in a 

pupil of said illumination-light study system, or the form, 

An exposure method comprising: 

zona orbicularis which gives an operation changed in the shape of [ in which the aforementioned variable process has a zona- 
orbicularis ratio of a request of said illumination light ] zona orbicularis — a ratio — a variable process. 

The 1st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 1 st direction that intersects perpendicularly with an optic axis of said illumination-light study system. 

[Claim 23]The exposure method according to claim 22, wherein the aforementioned variable process includes further a variable power 
process of making a size of said illumination light variable. 

[Claim 24]The exposure method according to claim 22 or 23, wherein the aforementioned variable process includes further the 2nd 
displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with the 2nd 
direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction. 

[Claim 25]An exposure method given in any 1 clause of Claims 22-24, wherein said Lighting Sub-Division process includes further an 
optical form converting process which changes form of said illumination light into desired light flux form in front of the aforementioned 
variable process. 

[Claim 26]The 1 st diffraction process from which said optical form converting process changes form of said illumination light into the 
1st light flux form using the 1st diffracted-light study component, The exposure method according to claim 25 including the 2nd 
diffraction process of changing form of said illumination light into the 2nd light flux form using said 1st diffracted-light study 
component and the 2nd diffracted-light study component provided exchangeable. 

[Claim 27]An exposure method given in any 1 clause of Claims 22-26. wherein said Lighting Sub-Division process includes a uniform 
illumination process of using an optical integrator and illuminating said object to be illuminated uniformly after the aforementioned 
variable process. 

[Claim 28]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 

Said Lighting Sub-Division process includes a change process of changing Lighting Sub-Division conditions over said mask, 

Said change process includes a selection process which chooses at least one side of the 1st setting-out process of setting up the 

1st Lighting Sub-Division conditions of said illumination-light study system, and the 2nd setting-out process of setting up the 2nd 

Lighting Sub-Division conditions of said illumination-light study system, 

zona orbicularis which gives an operation changed in the shape of [ in which said 1st setting-out process has a zona-orbicularis ratio 
of a request of illumination light in a pupil of said illumination-light study system ] zona orbicularis — a ratio — including a variable 
process and a variable power process of making a size of said illumination light variable 
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An exposure method, wherein said 2nd setting-out process includes a displacement process which displaces said illumination light 

symmetrically on both sides of said optic axis along a prescribed direction which intersects perpendicularly with an optic axis of said 

illumination-light study system, and a variable power process of making a size of said illumination light variable. 

[Claim 29]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 

The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 

zona orbicularis which gives an operation changed in the shape of [ in which said Lighting Sub-Division process has a zona-orbicularis 
ratio of a request of illumination light in a pupil of said illumination-light study system ] zona orbicularis — a ratio — with a variable 
process. The 1st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in 
accordance with the 1 st direction that intersects perpendicularly with an optic axis of said illumination-light study system, An 
exposure method including the 2nd displacement process which displaces said illumination light symmetrically on both sides of said 
optic axis in accordance with the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1st direction. 
[Claim 30]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 
The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 
A projection process of projecting a pattern image of said mask on said photosensitive substrate is included, 
Said Lighting Sub-Division process includes a change process of changing Lighting Sub-Division conditions over said mask, 
Said change process includes a selection process which chooses at least one of the 1st setting^out process of setting up the 1st 
Lighting Sub-Division conditions of said illumination-light study system, the 2nd setting-out process of setting up the 2nd Lighting 
Sub-Division conditions of said illumination-light study system, and the 3rd setting-out processes of setting up the 3rd Lighting Sub- 
Division conditions of said illumination-light study system, 

zona orbicularis which gives an operation changed in the shape of [ in which said 1st setting-out process has a zona-orbicularis ratio 
of a request of illumination light in a pupil of said illumination-light study system ] zona orbicularis — a ratio — with a variable 
process. It intersects perpendicularly with the 1st displacement process which displaces said illumination light symmetrically on both 
sides of said optic axis in accordance with the 1st direction that intersects perpendicularly with an optic axis of said illumination-light 
study system, and said optic axis , and said 1st direction and the 2nd displacement process which displaces said illumination light 
symmetrically on both sides of said optic axis in accordance with the 2nd crossing direction are included, 

zona orbicularis which gives an operation changed in the shape of [ in which said 2nd setting-out process has a zona-orbicularis ratio 
of a request of said illumination light ] zona orbicularis — a ratio — including a variable process and a variable power process of 
making a size of said illumination light variable 
An exposure method comprising: 

The 1st displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 1st direction to which an optic axis of said illumination-light study system and said 3rd setting-out process cross at right angles. 
The 2nd displacement process which displaces said illumination light symmetrically on both sides of said optic axis in accordance with 
the 2nd direction that intersects perpendicularly with said optic axis, and intersects said 1 st direction. 
A variable power process of making a size of said illumination light variable. 

[Claim 31]An exposure process which exposes a pattern of said mask to said photosensitive substrate using an exposure method 
given in any 1 clause of Claims 18-30, 

A manufacturing method of a micro device including a developing process which develops said photosensitive substrate exposed by 
said exposure process. 

[Claim 32]In an exposure method which exposes a pattern of a mask to a photosensitive substrate, 
The Lighting Sub-Division process of illuminating said mask via an illumination-light study system, 

A projection process of projecting a pattern image of said mask on said photosensitive substrate using a projection optical system, 
A measurement step which measures the optical property of said projection optical system is included, 
An exposing condition setting-out process of setting a sigma value as Lighting Sub-Division conditions as the range of 
0.4<=sigma<=0,95 when said Lighting Sub-Division process performing said projection process, 

An exposure method including a measurement condition setting-out process of setting a sigma value as Lighting Sub-Division 
conditions as the range of 0.01<=sigma<=0.3 when performing said measurement step. 

[Claim 33]A scanning process to which said mask and said photosensitive substrate are moved along a scanning direction is further 
included when performing said projection process, 

Said Lighting Sub-Division process includes a process of forming an illuminated field of rectangular shape which has a longitudinal 
direction and the transverse direction on said mask, 

The exposure method according to claim 32 characterized by filling a relation of 0,05<Ls/Ll<0.7 when setting the length Ls of the 
transverse direction of said illuminated field, and the length of a longitudinal direction of said illuminated field to LI. 
[Claim 34]In an exposure device which exposes a pattern of a mask to a photosensitive substrate, 
An illumination-light study system which illuminates said mask. 

It has a projection optical system which projects a pattern image of said mask on said photosensitive substrate, 
When said illumination-light study system exposes a pattern of said mask to said photosensitive substrate, it sets a sigma value as 
Lighting Sub-Division conditions as the range of 0.4<=sigma<=0.95, and. An exposure device having a Lighting Sub-Division 
conditioning means to set a sigma value as Lighting Sub-Division conditions as the range of 0.01<=sigma<= : 0.3 when [ in which the 
optical property of said projection optical system is measured ] measuring. 

[Claim 35]When exposing a pattern of said mask to said photosensitive substrate, it has further a scanning means to which said mask 
and said photosensitive substrate are moved along a scanning direction, 

When setting to LI the length of a longitudinal direction of said illuminated field which sets to Ls the length of the transverse direction 
of said illuminated field formed in said mask of said illumination-light study system, and is formed in said mask of said illumination-light 
study system, The exposure device according to claim 34 filling a relation of 0.05<Ls/LK0.7. 
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[0015] *»Wo*6 JHHTU. 7«WV-y 

zmmz^-tzttmrntzmmtts-xn 
b. msmm^mmbmti>mii}fiiiz^x 
sitmxmz&Ax^^zmmwftziz&zit&m 1 % 

&&2ij\!niz&nxmmtmi&AsXimi<zmiWMJt 
iXBLZ#ii&23mjsb ottsz t *®mbi-&® 
ffimm®-tz>. z<nt§a, msmmit. mm 

[ooi6] xmnmmx-iis 1x9 <n**-v 
zmmmmz&Kt&mmmizii^x . m<m&% 
z-ftLx msi-?x ? z fmtiwnoM b , m Zvx 9 
w9->mm^m£mzm&r 4«»iat * 

WJ3fe^^3fe«i:il35t4S 1 UmzfeiXmHt 

mm^T$miz?mftz%&zitm 1 ^fiLxst , 

fffS*ttta3cLB.OBinemi^|6li:3^t4m2^ 
4m2^(ai§i:. UEBawe<0*&S*^RKi:'t43E 
[0017] a|Ej6Stf)»8?BHTa, 1X9 

zmffi.mmz&%-r 4 BaBHfceis v ^T . 
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mssmnmii. miixt&tt 
£jg-t£S3sis£-t?*. frcagenstt. mmwt 
^mmim^n-iWi^t^i^JMt. mm 
m&%n&2mimzwtfe'fh'%2 assist <o>j? 

t i-arfcasw-isuum**. Mem 1 fig 
mi. mmw^mmxnmvtitiffiwzgm 

^fcffifEa^M*^5*4»lSWaaSfc» mrf £5t 

wfc us uaosn em 1 *m t 2 umz&-> 
xmzmim^xitimzmmwm%&z-£$>m2 

SSffllSfcfc**, H5ieif52fi5£Igf2, 13EBB98K? 
JRtfMKttfctta-f 1 Jjmzfe'iXmiHtm&AsX 

mbizmssmytz$m.z-£zmi&&jMt. we* 

ttfc H3c Uflofff ^ 1 *lfO fc X3&-tS * 2 #foKifH 
TMe*W$:^t'*r»tfrfe^BMSr^{5§*l.m2 

[0018] **IBO»9»WCH. SSRWftft&^fl 

+&fflffl^2mit?mx&&*£}i^x* mm 

t/ffikv>o-t><7)'J?%< t i>-ut -*®zb-i-h*r2&m 
mi. mapis&m* mmwmmmnmitm 
^mmz^?zttmttttzffi&it*r£^®b . 

m$^xim£fflsdsm%z$zQ.zit&& 1 
[0019] »9 jwH^ff* uv^jwsjt jfuf , tute^r 

fc^rr*. l»CBR»gBi, fiiE*WfcIt3eLS. 

ofrtem 1 *m t ssa-rs© 2*i6uc»oTSia«tt* 

thZbtfmU\ $4>fc:. HEJIHBftBKIi. WE 

sa^o»«*Bra«»e«B«fcsaiiL. K0ra<7>*3g 

St^RfcflttT^iifciWffiU*. ME* 
«*HQft¥Sa. ffieB3HH3t^«^mi03l^^t 

saw*»iigi)f3e*»»fc, Bwi-ig»f3e*a»f4:aj 
a«ms wrw- feitr wEsroaiMaBtt* » 2 

TO* fc tf)ia«3K»+fc:Kit S fiTlrt EfcsssJHti* £ * 
£fcsMff*U>. 

[0020] **W>» 1 0 WMX'li. 1X9 W- 



. ?<^;?-y«£ME&*tt^{=^^4&8CTfc 
*co±£ §i> ilflgtfw 3 *,co4-&< fc t-^Sr^fc 

Jt^r^x§fc> inE»iWJis«w>3«*ti3W-**i* 

#&%i%m:nbz<ktiZbimbtz>nffimi 
m?&. ■ 

[ 0 0 2 1 ] 0 1 oJMioff* UMBttic iiitf, mie 
?R£igM\ MEJPJ*fl*#3£^fc*4£l£QS 

Me^isii, Me*#fci3c 

LflOMiem 1 2rK0 fc £Mt 43? 2 *«JciB o THE* 

£$<:>{;:-&tf.rfcaw£u , >. gfet, iJieraig 

5S^fc38fc*«K#«3Sftie*S fcl=*tr£ bifH 

^mm^xmmmcvm&w- 1 msmmz®. 
mim 1 mTMb . mess 1 ni^^asfffc^^i 
tt(=Ktt fewt»2 EWrjewm ^jb^tmehibto 

oat, *tt 4 *m yTfis-fzm^xmiWM 

[0022] ^Hjom 1 1 fHH-Ctt. 1X9 

y^mm-wmz^thnmrn^zii^x , bito* 

^^LTfrEv^^SrgSHttSMBBIgfc, fifevx 
*3BS-t6503eiSt**. HESBSlStt. IM 

1 snwftff *rj«-4 » 1 i&nm - me 
shwms^jrws 2 .w&ftfcSbrr &8 2 ^^xst <o 

%jmt. rnmkWft¥%<vmxnwmzmmcr>ffi% 
Uc*$ntiimmz$®k'thftm * ns-? & &wi£*t%x 

Hinem2iSSIgti, H5EHSHB3^^3K«lfcS^ 

3fe^3Sfi[$-ti:-i»^fia:gfc. mffijSBB3K^*SS*"IX 
fc-fl»^fgXSfc ^-ttri fc Sr^Stfc-TI»ll3t^$:S 

[0023] *$m?)& 1 2«W"Cti, 1X9W- 

vzmmmLiz&it-thmftxmzti^x , mse^ 

5r^^. «TIE!H«IStt. frtess B M^^fSt'«o^ 
SlS^it-r^lSfc, ««E!SHB3e*3R«Ml£tti:13W-i 
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ft i Mz^xmiSzmim^TMmzmmmm 

^ftStfSftlSfiiak, mBXMbV£LB.-oM£. 
fMUfak 2 tffflfcSo T BUie3ttt5r^T 

[0024] *%tyff)m 1 3 fwrrtt, vxtw?- 

£ & LTM x ? £ HEHtt-ft JHMIS k . 151 E vx 

*aas^4S0Eia***. iwaaaeisii, nenvii 

neftiRjemn* i9as»TOte^^rc<oB^B*s 
flwfc^sisk ; misbsto^^^w k saw-* ft 1 

StfSftlSffixak, 1friEftfflkI3cLfio1fiiEftl 

arm k xn-r &ft 2 arrack tajis***^?^ 

ft2t&5gxg«i» mTOt*Bfa«IMffit*»olMlf 
9B^**S*^krM^ISk££*. 15iEft3 

t jii 1 ^fifisk . m sm k i3c tfl^MiEft 1 m 
k xsrr 4 ft 2 armti&o x m&tm m^x-m^zm 
fESfiB**sstts-ii-£ft2Sttiek. flrifiB&ipiJfctf)* 

SS*«nei:-r£S5»xek**trik*1«Hk-f£K 
[0025] «ftBB«ft 1 4 SWrcii. ISIEW^Mt 

mzimnmwftmw.t . mz?x?w->m 
m&m^m*hM)0>m%&Jht*mtx^h 

ZtZm.t-fhmm.Zm&Z,. #»»0ftl 5 
#!HT»i, ft 1 4 %B^S3^«&fflv>T|!riEvx^<?) 

miSk **tri k SrHStk -f £^4 ? n-f^'-f xoSS 
. #«»3ftl ft6«aj 

ffl V ^ lot E"?X ? - y £1?fEi§3fctt2SK£3tt 

4**iek. ufajtiSKiORje^iifcfflEaaK 

[0026] *»Bjoft 1 7 fMJTtt. VZWW- 



*Hfft£OKRL-CBiK*fttti:U-C«)<ytf*0. 4S 
<yg0. 9 5««HKK3&t*«3tftfl«3tiai:, 15 
IEW-S0ia^Hfl-ri)<7)t^tTBSBM#k LXcOam 
£0. Ol^ff^O. 3coieH(c^-r£fhffl^aS 

friaiauxa&isfftiwtBfc. iirfEvx 

? k1uiE!ifttt*t£k *«Srmtc»-?-C»BS*4^ 

1?IEBSBM^*#*Tfi]^*S £L 1 k"f£k!*, 0 . 
05<Ls/Ll<0. 7<7)m&ffitl?Zbm*l 
W 

[0027] *^<oft 1 8S&Bjft1i. 
7£S$aj^SS?BJtft^j;. tfrfEvx^A^-y®* 

mm&mmuz®Bi-&imft¥%t mm 
nm-&mi l z,mw%t¥tixcr>omzo. 4^0^ 

0.95 OiEffl fcRjef £ k ftle , ttEgU03£*3O% 

t&mzftm-tmm-fzmz. mmttb ixoom. 

Z0. Ol^aSO. 30KHtcS£t£BIWfttta5i 

#s^*-ri)^kS:#stk-ri»S3^g$-s«-r£. i 

co«^» «riE^^<OA-^-y^fnsg3KttS1SfcS3t 
■tiRfc, 15iEvx^k1ufMtt^k^^^i^t 

fcm§fT.£15iE?IBM«0^#*l6lO*$S:L 1 
Si:^. 0. 0 5<Ls/Ll<0. 7<?M&*W?$ 

[0028] 

Tli, fek itfEJf3e^*W)J: 5$tfSISa»*?tcJ: 

0*3fc$tl, *Wfc»LTj5W>*|6l*»fe. V-f ^n79 
i?n75-f 74 j kv^3) OJ: o^ftl^7*x>f ftJV 

r -f c «t o ft i $*btfK#$&3 iis . ft i #J>aeaw» 

X^ e fcp^ft25j-7 , T-f*;MyT7'U-^^<}:0. ft 
2 ^SBKjif ^i?*>4 flHmMftt^)ZJ«K«[«:WflW- 
£. 

[0029] *f6WTIi» vOo75^f 7-f ^<0A*f 
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Mtim<mmt& sow s mutsas^^mt x ^ 

vtmmmmmi^t^i rvx&b. z<»% 
i rv xAwttemffimnJffiwttimtiiffSt 

turn. zix. mirvxj>i5£Tsm27v xi> 

<V0t>'J>-%< b ^\*fiXi}^l5tf%MZ%ir>Xmiftm 

[0 0 3 0] Ltzt^X. &iyvx&<7W$mtirmb 

% 2 7" 'J XAct) V^cofl^lJffffi t oHIBSSSHbS-* 

sra , mmm±.ww3ai-iziTfoX'm ^ tn* & sb 

WkftZmm-Z Z b #T§ « . UrtfoT, 
!IW*5^*ffl»^rtf«*8aTli, '"W-Vfc* 
l*)14;& { *> ±<7)S3et *zSrrt"C«314»8W*fr 
fcRfc-f* it WTZ. Mi%fflm&V>i>bX'B:1&% 

-?4 7vt'U x zmm-h z b a j t# i . 
C0031] *%BH<onifi^«^ % ssftiawKS^-c 
mm i .mm. *m&m i wicmra 

I). SlCfcWt, S5ttt««T-i>l.^xAir)^^r[6] 
fcJ&oTZH*. >)iAlrt(;U^til«ffiEtflt 
=Sr*i6lt:Ytt^ s ^x^Nffirttfc^Tlll^ffiffitStt 

4*rtfcx»t**i«i»eL'cv^. hit 

S. 

[ 0 0 3 2 ] 12 1 Offft&Ktt, S3frE (S8W3K) 
tt*4fc*>tf»e*lfcl,T. fciitf248nm(Kr 
F ) ifcfi 193nm(ArF) ^}gj|<?)3fc£ft&-f 3 

fc»^TttfflSfifc£0m¥#*tt, X*Hi(ciB->T« 
*<8VfcJSB«^BfBi*^rL. -«coi^yX2afeJ; 
tf2bj&>£&St*-AX*XKy^-2fc7JffS. £ 
U>X2a;fc«J:tf2bU:, 01<^tffirt (YZ¥ffll*l) 
ta v MnmftJ) H <£ tmnWSrto * *ti*tv&+ 
h. Itztf^X. t'-Ax*;*A->-^-2fcAS*L*:ft 

[0033] mm%&%b ix<Dt-j*x*A^yy- 

AiZffndtl^tt. 4SBiWfflOEWf36^fT(DO 
E ) 4£ASt-f£. HRfc. EtfrXS**^ #7^i 

«t»3K3e (Mix) <mmm**>irtt-tt>wk 
mmhzb\zs.->xmti&*.* Astf-A^mao 

*4fcA*fW:aSJWi. 3H*AX*«M>i: LT*ft*T 
ftje<34oo2n*|fci{HTIII*rS*U 4o«Wj:* 

(i, 3t®lA^C53t^*4fii«<?53t^t:^rtSfcA<J5 



[00 34] DSJfftfisWMtt. SBHH*»fc»L 
TffKifcfclftSSfL, tt»g^ffl<0IHJf*^«^4 a 

mnimm^m^m^ 4 b cornea x x/mt 

OWtttfBW*. ££T. 4&^fflO0*f3t^i 1 
4 fclMIBSBBffl<0igjf*WF4 a fcffl^n»^^ 
EWr3l^*4bfceo|B^9»;ttt. «»*2l3&»fe 

<7)m%i,z&^xmfti-z>m i iw 2 2 t«t 
a. 

[0035] [l|*r*S*F4 £4N>CJB*S;ftfc4*R 

<03C«»i, 77*- #^x-Avyx («»yi/-*¥ 

fSLth. i<04O^ffi*»4)<03K(i. (aB'^tMfc^ 

07 ?4 74 6 fcAltrS. =5rfe. 77 t-iifrX-J* 
UVX5I1. mxft&n^AbU ?n75474 6<7) 

HMbzyf&tiwmmzmmzmi^ &077 

HT«** jtKWfcSHKS*4 £ fc#T£ S J: 3 KflfcS 
§*lTV>l>. 77*- ;jr/UX-AVyX50te 

28BB»2 3tJ:>3tffeh.i.. 
[003 6] £3 l/C. vf?n77^T^f 6<7)AStffi 
£12, 5tW AXfctt LT «5{?*f»{c#f*b*-[6]*^7tSA { 

yX*»6*i3l£**FT*ft. HRt, v-f ;o7^ 

[0037] ZZX. •?4?U7'jATA*m$h% 
WVVVX\t. 73474l'yXZfflfcth&\s>Xx. 
Uptyb«J:Ot,m/hT*S. 4fc. 7>f?077^7>( 
(i, Sv^BlteSiT^:UyXxp>yhA»4>^S79'f . 

7>r v y x b \twi *) , ^sttoa/jN^ yx*>"sv 

IE®ifi : 7J$:*^l.^yXg»*>'^SItSM§^'C^ 
ijftTV-^ 9 n 7 5 -f 74 fi7 5 -f 7>f V ^X fc R tT 
$>l. =5rfe, HlTtt. Hffl<0IBBMt«W:f!>fc:, "?4^ 

07 54 74 6 sajfi-riawNU vx««siaej: o t 

[0 0 38] Ltzifi-iX. -74^077474 6 tASf 

i-u #St/M/yX<^«i^B(cii-E-ii-P<tlo<?)4^ 
«W«iafcWMES*i*. -74?D7 74 7 

4 6(±» %mfrb<n^zmi\^x$,W)%m*t>% 

&m 1 3HBBCSB 1 ?T7x ^ ^;U4 y 
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[ 0 0 3 9 ] v4 ^D77>f 74 6<08Hffl$U±[ffi£JBj£ 
T, "?4?0754 74 60ttMRAiEJ: 794 741' 

yxsco&fflgu&ffit **¥wcns»fttis^v^ 

S. &§7Si:, X-AUVX7{i, v4?07547 
4 6^1MMt£ffii: 7 54 74 VyX8c7)Attffii: 

KWfc 7— u xsaw>Bwste^ ^ . 

[004 0] LfcffiX. vW?D77-f 74 6 0)®M 

yxseoAlffifc. 3K*AXt»Lrif»W{cfll*Lfc 
ixmctt. tea. x-K^yxKD-mmmfnmc 

it s ®m&2 l36»4><Oft*{caWV^THlfW*»3K» 

[004 1] 754 74 kyXStt. IE^S*f^?:*7 
i£ft<OUyXxU*ybfcflmcJMH^Efl'*"* 

8*mm-i>£]syXx.lsjt>hli. ~?X?±.bZ$S^X 
h. 4fc, 754 74W>'X8*flWW-4*VyXxi^ 

jSSitT^*. Lfc#->T\ 75474 l-yX 8 fcAtf 
Lfe*SKtt#»oi'yXxu>yht:J: or»5c«t:# 
MSfu m.ifiX^Ltz^vyx^xyv<r>m&mA 

[004 2] LT» 02£jS7J:3£. 754 T4 
VyX80fM!l^ffit«i:s 7 54741^^X8^^ 

stszaafca. -fSsb-feaiftA xc*t iximmzm 

4>Ufc4ow§&RW*BBfcS3 1~34*»6*S.4«R 
OISWKibWRfcSifc*. "£0J:3fc:. 75474 L^y 

0754 74 6<0fiM«SWSiiiK}BKSflfcSl £fM 
MM I/O**. 

[0043]75474W yX8^SM»S(USiBt:»*S 

fifc4fitt<oz<>aieaw»t«*!i!ii. &WCJ6&T4* 
#?>3ftt>fig&£#7 mum zitvxmmtiKik. 
zyTyv-lt&mvM&tftMZ&ffc®* jwew? 



«»UtJ. i3LT.-Sa«e*»PL«)3lfi*AXi: 

icw-*™ (xy^) rtfctjv^-ox/Mnrszijec 
mzwmmi%tft>-&®%iMtx*v ywttn 

[0 044] *tJ. HSB*TI4. Vvfci9>*Xf -yX- 
7>F ■ yt-KfrsSfcUrtf-sT, >>xA<7)#ffi3t® 

ftX'^ 1 ). 754 74 uyxsco&uvxxwo^co 
IBKTli. ^htphXT-vT-ryV ■ x^^yttiz 

itztfix. v*?tezv : <7x^z®B%¥mzttix 

^-ySr^-^yiBtf*. V7.7M±T- 

mmmm<mmmm tm.t oib*% t 1 = 3 

*>J6B#?a9. 754 74^yX8W#U-yXx^ 
[0045] 02 iWX/pmtZ b* 7 54 74 VyX 

8commAWizmmii&4mvi<Q-wmtt. 40 

OIEAA«#<9®fti!S 3 1 ~ 3 4 *» 4>*JSS tlX H 5 . 

#BHI£fflW)4"C>3 1 a~3 4 att3K*AX*^ 
H UBBC WJthXfc 9 s 4OO+-03 1 a-34a5 
!S/fC»fcS*l4eia#l4. JKWAX^^fcLTX^r 

754 74 U^X8CJ: l JJB«S*».4 4atttf5Z 
JJ0HW4. XtffofcJ:tfZ*tofcHLTHlMifflflMlifc 

[0046] uta^x, wmmx'$>i-?x?M±.e> 
ffigo-^t Aitt h m.<r>wmmt t , x*r&]i>j:i/ 

WXSfc. -7X7M±<0ii357l>r*|6] ( X^Tfifc <fctf 
Ytfffl) TIBWWWHtfc**. ^CIT. Slides 

area, vx?M±<Dm£t&-iifaX'£.^i / zmz>m 
m&zmmtitiMz. T?*-*))vx-j±\syx5 

CV/mWZs -^7UXA10afe<tl^l 0bH4 

[0047] H3Ji, 77t-*^X-AP>Xc7)3tSI 
+KElS*lfcVai7*S/3V* (WT. *t r V^7 

jf^yj t^d) £«j^-&-tt<oryXAoa!j££ 
ipiswtc^tflrr* s . Hi a i* xm 3 J: o t , 

Srt»tJaotj^lBffl|KIHH^a*fiii&|fiIttfciB 1 7>J 

xa i o a t . wssmmmzsmiMiK-ommizCi 

#(r)mM£ftltf:m27VXJ± 1 0 b bfrt>mi&2tL 
TV^S. S17'JXA1 OaODQ^SJfffll Ocii. X 

*mzw-' j ntc2r><7wmfrt>mfc%ti. zumz^x 

[00483 *27'JXA1 ObO&RJBJfffll 0d 
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wt, snryxAi oa.comwB$iwi octm^vM 

«^m&J: o mmi-6 b Sfl 1 TUXix 1 0 a OEM* 

swm ocfcfflMwicia£$ivo^. -r&fc^ m 

27V XA 10b OKHftStfrE 1 0 d Ji , X^|6] tfff 
WSSr*-r-i». HSiryXAl 0a,fc±t;i2 

ry xa i o b<7)5 t i>-jjtf%MAXiz&-, 
xm^mzffifcZK. ww%m ioct Q^s^fs 
i o d k ommtftrgizffi&z tix v^s. 

[ 0 0 4 9 ] . V^r^f yayio WISPIOSML 
t&;b*>IH*U»tfrffi 1 0 c b dWBm 1 0 d b omm 

4Hi2 5 fcj: Off bill. M»*2 1tctt. 

X?fcRI**flttlB: if if <9A:ft#& 2 0 

fctf-LTAflSftS. 

[00 50] ZZX\ JglX'JXAl 0 aODflttS^ffi 
10cfc^2ryXA10b<0flttJS*fffll0dfc*S5 
V^ti«LTV^4*M8'C{i. V?!7* x 3 y 1 Oliffi 

¥ffi«i fc ixmm l . JttR Sit* 4 litfoiMlKS. 

BtflHIttfcvt. LfrWrtffc, SfSlX'JXAlOa?) 
EPRBtfrffi 10ct»27'JXA10b ^OttSSfffi 1 
OdtSrStraSiir-S.i:. Vif73^3y 1 OteXUfifc 

[005 1] Lfc^t. BRAftS 1 0 c fctitfJSifr 
ffil 0 dtcofflmomUzffiX. -?4 ?tJ754 74 

6 ^awjisico x^mz^-orzmnmt^it l*v* 

"74 ^n77^7-f 6^cOAIt^^Y^r(S]{cffi-5 
JfcA»a*fcSHM-&. -eo^m. H2ttJft4#Bi3e 
}I3 l~34c7)+'l>3 1 a~3 4a(iu X^ftWi^S) 

VI 0(4, V4 ? 07 ?4 74 6^<7)Alf3BI?<9Y:*|6] 
(c&o fc A*** SSEfliS * * fc*>tcA«*3lSW>llMtt 

[ o o 5 2 3 H4 «±, vair^y'a^iBRKaefl:, r 
7*-^;i/X-At-yXcofS$(7)^'ft;, fciiXX-AU 
yxo^sBstco^-fta* 4 ff «tf)n<joeatjwrti» 
*m>mzwm-hmx'*>&. 04 ( a > t^rj: 3 

#S#r ffi 1 0 c 4; fi^SSf® 1 0 d b * 5 SV Hz 3J$ LT 

v** t & . 4«*^zaoe«*fli*i-*#iii*aBix* 
ix. v^r^f^nyi aoiBH***»feBfS^*** 

tcSteS***:, 04 (b) SMSii 
[00 533 it:. vmTZi'ZyiOQWMWtntt. 



mtzis \\x\77 i-ivvx-L. v yx 5 nfemco^t 

Z-£hk. 04 (c) iz^rWiZ. ZmtKMlttm 
«SJ:tf**§£3W&£fc&<xmt3j:tfZ2rr6|(c 

1-4. var^i/^yi o<ofgmft9<7>$mfc 
&^x. x-k\s>xi n&mm.rmY£ #4 fc . 0 

4(d) fcfrf idfc, 4«jW)Z<«te«^*!6««fi 
fcitc, #ABl^x*i6ifiJ:tfz*ieitHtEK«»t 

. ^rii , u-iMsatt «t 4 x y x 1 0 

. afcj:^l ObfljM&fcEOWifciWc. 77*- a* 
X-A U yX5 03K5»4»fci3^T 4 -3<0jS*!WB«S*t 
5A3bS*^IS^H-CTXyXAa5ftl 0 afc.tr/ 1 
0 b iWStt Z b tffti L\i\ 
[0 0 54 3 kZbX\ mmitzZ.olz. WfflK&*FF 

4(4, mwmizttLxftmmzmtfizii. 
n^Ahtm&t^fflizmsixx^h. ot. m 

[00553 4«BaWfflOia*f*1*F4 tfCiTlMlf 
SBWB^>HI#f3lS ! WR?4 a tBgW3H»+K»jrf* t ^ 
mtfX&m? 4 a LTffe^ . 
Sflf^SHM aS-^tT^Sn^H^cO^fi, 
77*-*/UX-AUVX5CA»t. Mt'J >Xtt 

[00 563 v-f^n79'fr>f 6tiO»*S*ifc» 
l^M*^«03feS(i, X-Al^yX7Sr^-tT77 
4 74 t->-X8eOAItffi^. 3HHAX*1»^fc Lfc«F» 
*W)BWt»riW*. *0>tt*, 75474 l^yX8c75 

■awsmaoiittt. A»iHt»jas ti&m t im® t% 

[00 573 05{i, vm7*is3y<0!5M<V£tt~ 7 

7 4- —ftivx—i* v yx<rm^<rmt. HXx/x-av 

yx^mm^^iY.im^mzjS&m^zRm^ 
tm&mzmtmx'bi. 05 (a) iz^tto 

lz, VST^f^nyi 0<7)ISPi* { «<?)fc#s -f%h*>W 

#mvrw 1 0 c t n&msm 1 0 a b a^sv^sfstr 

H«ttOZ»3tiiSr«^-rS#ffl3eM{iX* 
l*l4Jj:VZ*|SiK:BILTHtfi«BW»t=»*«*t4. * 
LT. V»7#^3yi 0<^HRIS"**^m«O*#S 
{c^-fbS-^Sfc. 05 (b) IzJjktZolz. M<OI 
<^«-?-c7)^S:^i. S C b &< , fi^K<0Z»3e?S<0 

^*oa§ § * { z *ifli tt£A l . zumzmx/tzmm 
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[ o o 5 8 ] *fe . v$7* s/3 y i o <ofejpg#«<o« 

S^S 1 , 05 ( c ) iz^TX o te, H«9Z»:« 
tt-W>«*SE*.*.£i:fc<. (*>3) J«t* 

#4 fc > 15 ( d ) fcjRt J: o m#c0Z.d&m?> 

[00 59] JJCHT, 0Pf**»iF4 *fctt4 afcftt. 

4. nJKSBHffl<iOliI*f3lfi*3IS^4btt. AttLfcJSBtt 

tt, T7*-*;WX-^i^yX5tJ:9*<offi*t:iEt 
Tifcfc4fcl;HB/hS*U v-f ^077^ 74 6 fcAItt 
4. 

[0060] £ 5 LT. 74 ?075-f74 60^fflfcH 

mizit. ni&Kmtm&ztii. -?4?o7 5-<r 

74 6 itfcSg 1 &93(Mfrt><V)t 

Mi. X-KvyXi^LX. y?4T4VvXS<r) 
Alffit£vvtft«iAX£#'l>i LfcP3#tt«OS8IF*# 
JS"f4. *«OfS*. 7JJT4U>X8<r>miMj!ffl£ 

4. 

[006 1] ;of^. VI7^y3> 1 0?)faPI£* 

t\ bz>Mtx-J>\/yX70)Mfi$m<v£tt.2it& 

[0062] tLh<0J: 3 fc» 1 HfWCIi , V»7 
e&toaxk* ZtfX.%mzii$tttt& c\k%< ZHMz 

?£4. 

[ 0 0 6 3 ] fcts, ±SfiWR!frii, 06(a) 
J: o v#^nottKilifc**4» 1 7-yXi^ 
WV&Wmtt-t h% 2 T V»7* f 

Clfc&C 06 (b) IcftiiC V^K^DOttfBfH 



«m«<oi:<Jc3HB*ft4fc:tt. 06 (c) fc*tf-J:3 
[0 0 64] ±S£OffcBj]T'«i, V»7#^3>1 

S S £■ fotuasftStf* -r t &< Z2ri*i(c£fl:§tf 

TV*4. LfrLfcjJte. 07 (a) fcjK-fidfc. VS 
7#v-3y 1 0Z%MAX£$<kb L-CEC^riEtflW 

-r 4 £ 1 1 ± o . ■ -&%M<r>±fc(n>±* § & uffl«*m 

[ 0 0 6 5 ] 07 ( b ) fcjfrfJ: ? fc> ff^rfll 
**5V^t«3W*2a^vai7*>'3V«rSatf*£l: 
fcj; 0 . Z<fc3tasw)£ti«9*£ £ SrX^fafeitfz^r&j 
t**i«ii*4fc:3Bft:8** £ k t T* 5 . £«*^, 

fUttitSgftS-fri £ 1 1 x% h . 

[ o o 6 6 ] £&m,\mmmz^x\t. % 
tmmi-k ixco®fflt&m=?4 , 4afej:^4b 

mhzktfx'tz. 

[0067] ifz. il^IlIfWtll, v>f^»n 

7 54 7>f 6 hmh\svx<nm& s*mfo 
m%Lx^&. ztin. wffij&whvvxx\t. 

mz&wzmk Lxttmzm%ix^z>frc>x'$) 

Wh^yX<mmt^ix^zm&^iil>^k^:<. tzkt 
[0 0 68] S^fc:, Jh3*w»llQBKB-Ctt, 5i«<0 

PBRSRHiiT^ ^(c0iff^Si i 4 b mwmwzo. 
wmm : ?kLx®tf%fr%=f-*m^x^htiK ztuz 

mfe2il&Zk%<. tzk tli-?4 9u7y 4 74 

frrvx&rujzk'zm^&zk t-c* i 

hwmwmt. mmm5 , 8 5 o . 30 o^m 
%kizm*2tix^&. 

[ 0 0 6 9 ] 4fc, ±^«m 1 lOBKBKtJ^Ttt, Z 
XM§Lfit,z-?x<7M*W s Jitlffif&bLX^ltf. 3> 

9k~?x?Mkcom^ mmsffi. 0 
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ft* M±fc»dWft £ k £4* . 

[0070] s^k, iMcomimtmmi.z^xit. 

fSXX^hifi. Ztlt>*-?4 ?a7?4 74 bt&Zb 
SfeJ^ y Xffl* -7 h y -y 7 *ttfcIMtfc t> 4 . ft 

§ *m>X>h% <X'%&ZLb. Ws^xh £±^zWM 

x-zhzk. ftmummz- Htmzm <x'%hzt% 
fco&x, n?u7y-i74 tmnxfo 4 . 

[0 0 7 1 ] 01 014. *»^«0»2HaBKBfc*»*»4 

774 74 VyX&\,Zftz.XU?v?74 74 
(^^ol/yXTW) 8a#fflV^ivC^4C:k, 
H X X/ rj yfy*r-%&?k 9b~?x?Mb VWMfSLtf 

HI OTtt. MBMf^fiAMfo#Ui£ff3 id 

[0072] wummmx'te. mufrbrnztit: 

llWMffiSW* t'-J»3.*XJ*yy-2t3£V : m& 
If $5-3£rt-LT, 4«0JM«0Sf^#^ 1 1 a 
fcASttS. II]iff3^*?l 1 a(i. leMROBfBfc* 

K^*fc»j«W4«rifisirri. 4«Lf$3jjH<?)iiiifrft¥ 

ict®mt*i&izmj&ztix^&. 
[0073] mtfmrn? 1 1 ait m 

wftie&FFi i a, ireaft&sftKotmR&ffia 
m^mm^i i b . iiXvimwm&miinpiMM 
wm<om%&m?i i c^n^iftj^o-cisft^it 

T^4. *-WMSfl»i. -e^^t^sra 1 )^ 
n a xicTO^wmm o £iin6»rfEt3HiJssrtx ^ 4 . 
[0074] itztfix. Ymwtm&^h 

ikfcJ: 1 ^ mjrmffl(fr$fr\ la~l lcKl 
4-rk* { T£4. *-W h£ft<9EJ*K (IMvt 



ttiiijfjie**^ i latiibfciic korao^oa 
%mm iphffm^zm^xmm-hwm 

jR2 6CJ:9trMi4. fcfc'U 7-l/-yb;fr5«£ 

iff 3^*^ 1 1 a k 1 1 bk 1 1 ctnwimmt* 

[0075] «££8t#&k L-C^mtff^^ 1 1 

•t^ufcaswi, 77*-^;i/wvx (ums^ 

&) 12fc7JW4. 77*- tfyH^Xl 2{4. 
luffl^fiSklelSf^^l 1 aOffiBfcjWiff-R 
tfio-C-coSMi^ffiak 04^TSS"*J5rjSB l 3 
fiSk #teS-fCf 4 «fc o (c^$n)t77 

x-bz. zzx\ mjsEi 3<7>sb 

{4, mimm&Blzt5^X'?4 7v7y474 6mm. 

[0076] WaPoT, 0*f*^Fl 1 atAltL 
fcllffWHIl 77*- #;H>-yXl 2c9Sffi£4 

77*-*;H^yXl 2*»^ajStLl>. 77=}- 
-^/H^yXl 2<0filPJVyXpl 2 akmilUVXgf 
12btfl5BI««l£SM»Ktt, 3W«6*6JWc. P3^t7^f 
mi VS7^i/3yi 5. JoJ:t>"m2V^ 

fcftfc, CltL^co7^v3yi4-l 6^ffl5r«IL 

[0 07 7] 77*-1l)VV>Xl 2*ftLtd(Mi. 
ffimoX-A k yX ( SSS3ie*3R ) 7 2rJ>LT. 
XTt- 4 iJ)V4 yf7V—9 k LXW4 9v7v4 7 
4 8at7JfrT4. **J, <?fflk(i. SaWK^PLO 
tt<7)*#§ (Eg) *RlkL. S»3te¥3RPL^Kfc 
^§^4^*«*«4«mcO*^$ (US) £R 
2kt. ^3K^PLC0V7.7 MM<r>m 
□gt^NAokL. (^7;t/) M$r^Hflt4M 

m&XPMU&iNAib-tlb*, <f = NAi/N 
Ao = R2/RlkLT^*$*l4. fflL. HW/IO 
«£ N R 2 iitt»3fe^ifiP L««lt«J«$fLSft»«<0 
Bi!B^*fcJllMIW^fia««)JME'P* 0 . N A i (4 

tbctimnmx'hz>. 4Mffimn$>w&wn 
m*ffiMttz\t%mkc>ym.mz>?mthv\v>±% s * 

^{4jSg-CS> 1 ?. NAil4ggW3t^RO«fc:»«3fi6 

$>mxmmmzft&thv\<7>*% s *fci«at i 

(WMfcfcli, Kl^««J7^fiO?hSSrRo, Ki^co 
^3^c0rt@S: R i b~thb% , R i /R o T'«*$ 
*i4. 

[0 078] =3r*5. BfJEffll 3Wffl»iX-AUVX7 
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ommM]mw.<?)%.mzmm$ti. -?a?u7=7A7a 

8 a <r> AlffiteX- A uyX7 <?Xm%k£MW.<7M&£ 
tifitztixwi. Wm-fh k , x-Kvvxi\t. m& 

m 1 3 k -?A 9 n 7 y A 7A 8 aOAItffii SUKWfc 
yXl 2<9KBSi: "74 70774 74 8 acOAtfffii:?: 

^wajjar^&tffiaLTv^. uzt^x. mm 
mmizmi 7 74 74 vyxsmmnrnm^t 

S-?4?n754 74 8 atfDASfSiKtt. 77*-X 
iVVyXl 2^Sffii|iiaC fci:x.(f^MAXt»L 
"Cfll'D L£ 4 o<0flij*> ^=5:1)4 ffift^BgSJSr » 
S. ££t\ 4®«co.Hgg^ffi^-ri.#BSS^^«(ilfiI 

[00793 -?A?vyyA7A 8 a£flfj£7£:g«/jN 

i/yxt±, vxtujLiz&^xi&m-^wivmft 
(u^xteVx^w±i,zh^xB&t^nim&<o% 
m kmizmmwmmi-z. -74707747 
a s^zmLtz%m\±3>w.<vm>hu>xt l z£ <o-<xk 

tt) Wi74 7o754 74 8 a^oAW^CJ: 

ms k mm tm^mm^t^z.^ 
m. ?%b%mAxizi$ixmbbK4^mmm 

[ 0 0 8 0 ] -7 A 7 uyyA 7 A 8 aCOm^MizB 
&Zixtz4®#(D-&ftmfrt><offiiii. ayT>V— 

mm 9 nwtftm zgi-ffzm. mmsm o t ix<r> 
7x7 xyAvYn *ms.mzw?M-% . -77.7 X? 

MWtcBBWt*. -?x7M<r>W->*m&Ltzm. 

it. t&m&&PL*i\-LXs ^lAWiC7X?A^ 

[0081] HI Hi. S?20QSJ$KK*Hvt77*- 

+tESS*lfc3-30rar^3y» (JJiT. *t r 7* 

S2lMSTIi, 01 77*- ijiV 

WX\ 2C0mm\'>Xmi2aktMl'>Xmi 2b 

k<m<r>m^. mmtpt>mz, wmrz^yi 

4. mi VST^v-nyi 5, t»J:t«B2Vai7*>'3 
yi6#ES§iVC^.&. 

[00 82] R£t7^3 yi4te, 3taaB*»4>J8C. 



[6ltt3t®17'JXA^fl-14ai:. VT^JHfcTffi^lS] 

mi4bkfrt>m&ztix^&. tlx. mrvx 

Am 1 4 a c9ISPJii#<0JS#rffi k 8 2 7 U XAOTf 1 
[0083] ifc, mTVXJ>mH4a&£T/m2 

roxAmi4b<7)o <ki> -uvrnttfrn 
Axt»->-c»««ri6{cflte6S<i. »i7Uxa»wi 

4 a^GaPMH&OBJf ffit m 2 7 U XAgBtt 1 4 b Oft 

r^^y 1 4vxsm<rymit. mmm 1 

fcJKJV^TlWW-4«»»2 8a{£j: Off**.*. 
[0 084] £i"C, »17yXA»»i4atf5Ein* 
«JS*fffii:»27UXA»tf 14 b»flP3j|«H*fEfc 
^V*fc§Sl/a>S«JBTtt, nm7*is-3> 1 4ii 

1 4 *<rwBmmttmk%i27*vxj>mti 4 b^d 

P3H^*fHi:S:l^§-ii:l»i:, R«l7^^ayi4 

it. ^frvp&h'-A.mtx^yy-k ixmmti. 1 

iztf-tX. PiM7*i'3yi4CDf%ffi<D^Uz{^X. 

mtm 1 3 ^>AW3K«oft «ijwwi . 

[0 08 5] tti. givir^fyayi 5tt. XjM 
iz¥WZftliE.^X7Mt,zW#X&oV¥yicDm® 

imtkm 1 7'j x&mt 1 5 a t , v^^dt^BSr 

27UX^aW15bfc*»^flhS3*L"CV^. SH7U 
XASPffl 5a^IHI«®^ffi{i20^fflA 1 <c»m§ 
*U *OXttliZ*|6lt:»-jXSEtfTV^. ^27>JX 
Agpff 1 5 bOCi^WffiJi. M 1 7UXA«ffl 5 a 

[0086] t^hh. JS27UXASW1 5b<0£!i« 
g5fffit20Wffi*^ffiB£§ii, **)2fl5RliZ#fo£ 
©oTSElfT^*. fSirUXASffl 5aj3<t 
xm2r»XJ>ffitl 5b<Do*>'J>-%<kl-MHm 

Axizmixftwff&izmf&iiti. mirvxM,mi 

5 acr>WW&mkm2TVX&mi 5 bv&wm 
MkO®mt)*sr£t,zffifcZtlX\^. miV«7Jfv3 

T»f^rS|gil^2 8 bid J: DtrfcixS. 
[0 087] stfc. g^mrdfvnyi 6tt. 3S® 

«fc¥ffi*|6l»tl.ov^^ffl|fciattTV*«*5®*fffi* 
[6j(t^:IS17';XAgKttl 6a!:, vx^fflfcTWfcfl 
tta.o3Kifl|fcfl«T'B.o V^coStf® Sr 2 
7UXASPW1 6bkA»fe**SitT^S. mi7'JX 
1 6 a^H^iffffi«i2oo¥H*^ffl^$iXs 

*fl53auix*i«!fc»or8Eirrv^. afS27'jx^ 
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•j XAmt 1 6 b odftgjfffi^ 2^(wmfrt>m&z 

[0 0 88] Ztc. HlXUXAgpftl 6afcJ:tfSI2 
TUXASW 1 6b(7): *>4»5t< t i,-^'3EttAXt 
»^T«m£«j£$*U Sf51XUXAg5ttl6a<7) 

wwsm t m 2 r u xa&w i 6 b <n mmsm t <r> 
<*>iai<osHtti. ®m%2 \t^<r>^zm^xmw 

tmm 2 8c izX Vfshiih . 

coo89] zzx\ ttfi-f&wmmwtavmmffi 
1 stixr/^vmr^ayieitWfT^ut it 

V\ LfrL**^, mi V»7^fx3yi 5*4, QfltfJS 

16(4. D3«St)fffii:Ci^JSSfffitSr^ra$-ti:l»i:. X 
[0 0 9 0] HI 214, ^2HteJgffi«04ffiSBHti5Vi 

.T»*s*i4z»ate«tj«- 4 RUT* ^3 vvimk 
mmhmx'hh. ^mmmm^mmxit. rh 
7*i/3y\4<r>m&*%frtf^<m&x'W&&*z> 
ztuzx*). 4mm-<%ftmmj&-t&m®.<7)m 

%M4 0 a~4 0 d#3BMAX£+4>i: LfcWOg^Hl 

ffi»4 0 a~4 0 dcoW'AfcSE^fcttWWfWRO* 
ffi»4 1 a~4 1 dC0<P>bjHtZ%i&&MimAX 

^ao, w^o^iiKSi{4niir^^3yi4ofapg 
\z>m-th. 

[ 0 0 9 1 ] § fcfcl. £«<9R7Em?)&ffiftiI4 0 a 
~4 0 d^3t»AX^A>M5itf«S (3tttAXA>4>#ffi 
3l^4 0a~4 0'^0-»O«gKi*!5rfftjK) i:. *ft 
SW>ffiRJ£R*)#BftS4 1 a~4 1 d£3fcSftAXa^ 

%M4 OaMO dOjfgi: . Sgfl^fllR»tt«04Hfi 
%M4 1 a~4 1 dc03tfftAXSr+'C>i: L£R«9g:fr|ii] 

m%M4 1 a~4 1 dcD3£BiAX£4"l>i: L£R<0JI3;fr 

4 0 a~4 0 d (TJttgfc R£t7^3 y 1 4 DlSHSfe t 

[00 9 2] Ltztf^X. R«7*^3>'14«IBIH* 

»*4>m3*i*4«j^Z<jQiaW«. 4^c0ffiR^K 



-fbfr<OZ^7feM«S2:^'fbS-t-S> Zt%<. Wt-gfc 

-ddmnm*. 4^mm.£>rmtzmiMm% 
mmt 4r><mm)zft&tm<rm&ttch%ft 

fik<0»01/2i:LTffl3eS*l*. 4«fcOZ 

[0093] hi 3t±. m2mmmffiAmm^^ 
xmtf&tih -dstmzftth x-a u yxcvm m 
mtmvhh. fg2Mmm<v4Mfflxte. x-a 
wxi nntmmpgfcth t . 4 r><mm.<m% 

M4 2 a~4 2 dfrt>ms8.%tlh 4«fcDZ&3EJg<7>£ 
**MfrlPm&*mXM4, 2 a~4 2 d#, P5» 
^X3Wrt&. 

[0094] -f-LT, IWMKMrWmA 2 a~4 2 d 
<7)$><b&t$ZimcO&my6M4 3 a~4 3 dWpttj&b 

mmfttexmA xzm*). *&&<vmmm& xv 
mwfa % \tx- a v yx 7 coMjmm^mzimt 

h. ttz. mMW&WmA 2 a~4 2 d Sr^ttAX 
frbSSAtto&t , ^bf^#®7t«4 3 a-4 3 dS: 

Z»3HW)lfiF»tt*3Efl:S-e-*C fc*< ^^(-g/c'ttS: 

[oo95]Hi4(4, m2mmBn<n4mmmz^ 
xm&ixhzjt&m&ittm 1 vmr^^y^x 
vm2vmr*i'3yff)ftmiwm-mx'$>?>. mi 

VffiT^isiyi 5<OlBHBflS6ftfcff-5T, BfSffil 3 

Hmtth. 014 (a) lZ*-t£olZ. 4 

mVm®.<r>W(M4 4 a-4 4 d»4, ZUHZkffi® 

iz&wrfi. -ttt:h*>. mvmr^i'^yi 5<n&m 
mfrt>mm<mtxifckt& t . h^4 4 b*$ ±1^ 

4 4ctt-X*rtl{£BPttL, ffi*j!S4 4afcJ:^4 4d 

tt+xtfiwsgpfrf*. 

[0096] — ^2V»7= 3 f^3yi 6<0fflm<V$Z 
mzftiX. Bf^Bl 3^<OA*3l5JKOX55rHofcia-3fc 
A«ft«4S5fl:L=S:V^. WSSB 1 3^A«3ISIW>Z 
#Wlc»ofcAJHfc»i36flrt-*. *«IS*, HI 4 

( b ) {Zm-tX 0 4ocr)R^«<7)ffi3Kj!l4 4 a~4 
4dJi, X^[6lt{4^»L^vW, -e^^Kfcit/^^ 

mvffiuztizijtoGmtz. t**>%. m2v 

HBiaM4aiiJ:tf4 4btt+Z*l*JC#»U ffi 
3KB4 4 c fcj:i^4 4 dJi-z^c^ffirtl. . 
[0 09 7] Sfet, SlV«7^>-nvi 5<7>raPifc 
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tVK 2 V%7* y3>16 commit t KSWtf* 
fc. Br^ffll 3^AW3BK<OX^rrtt»ofcAIW!K 

Wk* HI 4 ( c ) fcjjtt «fc 3 fc, #SM4 4 a~4 
4dli. *<3J#Ki3«ktf:*:S $ Ztmitztt Zjjfafc 

xvxim&mti, mi vmrzi'zy 

1 5«HBKiJ:tflll2V8l7*5/3>'l 6<OP B Wki> 
fc»*»^Bf3£<Ott4T4S*t h k , H3feM4 4 ali+Z 
fflfcitf+X2ri«|fc8»U DBKS4 4bli+Z*|8| 
SJ:tf-X2nfiJfc:SiiU B3t^4 4c(i-Z^r|6lfcJ: 
tf-X:6rfl]te»|&U ffije»4 4dtt-Z2rflj;BJ:tf+ 

[0 0 98] JSLt*>J:3fc:. PMtr*^ayi4tt, JH 
W*¥*tf>l* (V47075474 8aW«IMI) 

l v^r^^ny l 5li. JBgBIGSaattfcfcvvcxar 
fifc» T ftfiS A X *j^?flWdR3ll£ttN&3 
»lSffl¥S*»jfiL-C^4. *2V»T^^3yi6 
tt. fflTOe^JROBtfiv^T Z2f|«C»-3T3t3l*AX* 

tv^i. *lt. n«r^^3>-i4. wiva^*^ 

X 7 <i , BSB33t^^WffiT(7)BSBH3tO^ « S t$ A t^»tt 
[ 0 0 9 9 3 HI 5tt. JB2 jtH»B«04WilWtt{V^ 

y. x-Ai^yx, »iv»r^i'3yiJJ:V»2vai 

HT^f^3>-l4 x j(Sl Vir^fy^y 1 5fcJ:tfm2 
VJS7* y3V16 ffWUf k t> tC*"Cfi.oX- A V V 

XMZ DWW* 4 o^P3M«» 3 l o <o® 
£B4 5a(C*Sl/C»t. 
[0100] £0«WarC, HlVlT^y 1 5 

T»fiU «St^4 5b-C*tfiait:»r4. 
T. S2VST^f^3>'l 6coH15-«*^^Ofit 
T1£*S-£l>k. BBBi4 5bHt*«»»«*Jj:V**S 
fcl^Lfc**Z#|»|fcra->TSl&U #HS*?£4 5c 

[0101] X-ix V >X7 *WHUH0t*S'JMi 
frfcJ9r£*3iI*Tifc*S#5 k . FW*W>«X*45 c 
tt**>PJ#ttfc*» Lfc t i tfcktl k k t t3K«i a X 

£4 5dTij**ffi{tfcj***. Sfefc. «fifRW6fcTR 
H7* j/3yi4 oP(B***»feBfe«5fi4 t*S*S* 



JBVt^eikti kkh £%tt A X 5: <Pkk LfcHOSJr 

at*. 

[0 102] Srfc, S2Vl7 J fy3yi 6coraPraSr« 
*> feiwewtt* -CSS* 3 Hffcttfc* 1 v j*7 * y^yi 
5<0BBH«:»*»<9]5fJl«)tt*"«fc*:S-*Tfc. SM4 
5 a i 3 Lfc * * *SBHF£4 

sct^-ffifcar*. Hat. »»wt»fe*i4ffi 

3B«tJj:tf*#Stt. RSE7*v3>l 
4. miV^T^f^^yi 5i5i^2Vl7^fy3y 

1 ecnmWi^mmx/i.zx-Avyxicn^sm.^ 

[0 103] C^LT. RHT^^3yi4. SglVjJI 
7*^3 VI 5, ^2Vl7^y3yi 6&.J:yX-A 

^3>-14^mi VI7^ynyl 5 J WB2V»74f>' 

[0104] -tiT, »2SaBBlBTIi. 4M« 
Hl^^Si 1 ! 1 at LT. »tt«>R*63«fc>liWf 
M5¥SR?**iT^*. 01 6tt» »2|ttt«llfc*J^ 

tS0t'*>S. HI 6fctJV^TfcHl 5kH«{C, 

tyKTffM 3 ftSft t /hS v *4 «IW>Z<J3e»&1MW 
5 4 0(7)R^K<7)ffi3tigO 3 1 r><m%M4 6 tC«F 

[0105] m2mmmmx'i,i. % 1 o4«nifflDnf 

itSEHftJg^X^riBitJeoTM^v^jetc^S i 3 =5r 

4a*^zaoeit. -r **>%hi 4 ( a ) 

<t 3 %Am^<nz:&mtffc$&hh . 0 1 co4 wi 

Mft-^i 4 OC7)Pg^«i7)ffi3fcjI^ d 1 0(7)ffi3tj!S4 
6ali f$ivm7*i'-3>l 5tS*im2Vm7*i' 

3 y 1 wftmz x 0 . #Mflp^4 7 a-c-^-r®^^ 
[0106] -^r, ^2<r>Awmmm^m^zi. 

0. 4oc7)ffi3felS^*'t^5:^T-^l£3ix5E^* J 
Z *|*jjc» -5 TSMIV »ft*»lc4 5 «t 0 =5r 4 S^OZiX 
3Ki. -f&fc^lll 4 ( b ) tf*Hfcjj*-f J: 3^r4S« 

•^z<tefeai*«3n-6. ?g2£?)4Wjffl[iiiff3t^ 
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fflfc J: 0 , #S88^4 7 bT-^-f 3©g#<7)ffifflrtT'^i& 
t4. 

[0 107] Sfefc. f53^4«SHHfflHB>f3e**ft 

#E5r»fc$r* ± 3 &4«KOZ&ft$L •«r*>t»B 1 
4 (c) co£ffl (&4Wi014 (a) - (c) <9£ 

ZJWHi«llW* 4o^rc0tt*>ffl}tfflK> 3 *><0 1 0 
<9®3ftS4 6cte, mi V^Tdf^ny l 5&Z.V%2 
VM7*is3>l 6*>ftfflfcJ: 0 . #fiS^4 7cti 

[0108] i a ur. JS23aBrar?»i, miv^r 

S^afc&ftfcSa&S-frSikaftS*. £*3, 01 

ttOHnttCgWC. #B5tS<7)fiS. JWftfcJ:tf*SS 
SBfaottJBtafflOS-f * £ k tT* 5 . 
[0 1 0 9] flHJtNHmoftlSBWrCtt. 4 

m&mx&mttmtx^h. 01 7fcj:uqii 8 

(i, SS2l3B»fiS«JBl38»Mft:t5Vi'r^ttO***4 

a«co4a^ffligiff*^i i 2:^L-c^$^i.#ffi 

4. 01 7fcJ:tf01 SfctiWCiHl 5fc,J:UTll 6 
tH«Mc. WMjWBT»jR**i**t/hSV^4»RWZ 

aatasteUMwa 4^cr>nm^.<m%m<no%<n 1 00 

E«t4 8fc*gLT^4. 
[0 110]»2H3l9KB<Oj|SlSgBWTtt, 01 7fc 
JtfHl 8(cSrtJ:?t. 3fcfftAX£<H>k UfcHfcX 

r>T*iX?hmmixZW&Wtfm%M4 8 a~4 8 

4. -f 9 1 WEBfrfciajtfffc J: 9BBES4 8 a 

MMSiU »2<0|IUBI£¥**fcJ: 9ffi*«4 8 brt* 
JRKSfl. f53 <O0iff*I^B: J: *)m%M4 8 c sWP 

[o 1 1 1 ] bit. mmmmfzMz. HfPiP 
4-rxmmmzm^m^ix. m%M4 s a~4 8 <j 



l 4«fflM***»feJ5fje«HI4Ta*5-fri 
t . 0 1 7 fcSrfJ: 3 (C, «ffi3CS4 8 a~4 8 dti* 
WJWfcWJ^fea^Lfc*P1^^3Wtt6 k k i 
fc-eo+'MffittWMS* A x * fc UfcRflffifrfflfciB 
•aTfl# A >»»U **l-Wl«!W»4 9 a~4 9 dT 

[0 1 1 2 3 tit. X-AVyX7<7)MMSmi^m 
*»4>Bfje<0fl4Til*$*4k. 018Jc5Vt«J:5fc. 

8 a~4 8 df J:-5-<on7B#£Sf# Lfe* 
^TfStfcfct. ^O+it^fiMK^flttAXS+^fcLfc 

0 a~~ 5 0 d ■catt-ttfitaWS . £ P L/C , » 2%£fc 
»SSK)*lS9PWTIi. #tt^#l&44^c94»jl 

mmm&mTzmm-rhztiz**). xmaxz^ 

[0 113]&i5. H17fcJ:tfH18rttSffi*W4 
8a-4 8d*«5v^l£iei-4J:3KEaiLT^S*'» & 
H3tjS4 8 a~4 8 d #5W;:BIPB£PS"C 4 <fc 3 KKM 
t4£ttt'#4o V^0D*&i. nMT^i-nyi 

4. %ivm7*^>i 5, w.2vmr^^y\ 6 

&i:V ( X-M.U>X7<?)ftmz£ 1 0 . 3BttAXfc4"C»k 
§ * J!rao«»CjiB3aE^6 £ k #-e# 4 . 

[ o 1 1 4 ] § m2mmm^2mmx'it. 

4&BSH^oiHll»f3K^Tl 1 a fc LT , 1ftt<0R*4 
2WiO|IItff3t^Si 1 S:ffixT^4. 01 9lt. %2$k 

nmwm 2 ssBWcfcv ^ri#tt<oii* 4 2 asw 4 s 

Z<7)&W}t3 XlfgMlzH ^XW%-?& 0TJ) 4 . 01 9 
tiJV^T t> 0 1 5-0 1 8 k nmz , g^«.^-C'^B£$ 

fi4ftt>>h8v>4»R^zj>aiai*»jjW-44-3<on» 
#<j»s<7) a *>«o 1 ooffl3tiis 5 1 izm a lt o 4 . 
[0115] %2gmm<rte2'mmv\t. -n<?>4 

Mkmmfflt&m=F1,Zi*) , 4ocOffi3tli^4"C^Sr 
^T»«S<t4 HftJB**X*i«ifc:»oTi»fivvfiS» 
t**J:3*4a^r»S3lfiaROTBKS*ii. -#<04 

4 4 r><n>VW^.<m%Wr> o *><n 1 ocoa 
3BI5 1 a (01 604 6a(C*ti6) tt. ^1V»T^ 

0 . *88Bf^5 2 aX'*-f®e«^®ffll*]"C'^l!rr4 . 

[ o 1 1 6 ] ttz. m<n4wmmm%&n=t\iz£ 

0 . 4 -P<Offi3eS<04"t^Sr^T^$<l5 
Z*WCiB-jT«i»v»ft*»K!ar4 J: 3*4«ttorac 

tmm^Hh. m<r>4W&wmm&%ttft 

LT^fiKS 4 m^-^Mimm- 4 4 o^P3JB 
«<Offi3tS<03^WlO<Offi3iai5 1 b (01 6tf)4 6 
bizm) tt, miV^Tdf^nyi 5fciVJB2vai 
T^rv^y 1 6*>«UB(CJ: 0 , #83^5 2 bX'Tp-fft 
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[o 1 1 73 $£>t. --Hv>4m*mmmz%=Ft 

mmzX "3 . *JJWW$rBBt»5 l a k 5 1 b k?)4>fg 
flWrfflatffi3K«5 1 c*qBfiES<t6. ffift 
85 1 cKtfLTX-^l^XTOJEfMtSfrrtffl** 

$&kth k k tt. twa&mtfmiAXtfrbk 

Ltznnmmzm^xm^mL. m&£5 1 d 

[0 118] £>6^{4. 05*££B&Uc#. B3ftI5 1 
ctflLTratT^3yi4£^ffl£tf£.Ikt4 

k kit. Wt»m.W.#%MAXZfybk Lfc 

mm^2^mmx'it, tttto8&*2ra04tag 
mm^m^im-tiikizx'o . ^usax** 

Jfy3yi4, mi V$7*x3yi 5. m2V$T* 
i-oyi 6fcitfX-£uyX7tf>flUfl(cJ:9, #»a 
X£^l>k^*RS^<^$ti$Vvt, #ffi3E»Offi 

a. m#&£v±*zmm<rtiffiizmgS3£t&z\b 

[ 0 1 1 9 ] Jfct. 4fffimBfflOliI*f3t ! ?*Fl 1 at 

fur** H8^<oii»f3te*»? 1 1 b *m%mwz 
WMt&zkizz^x'&bti&mmit^xi&mz 

t^afl/wxi 2*>4>#fass*u. 77*-*/n/y 

XI 2£tf-U:5Bi?<4. X-AUyX7^Lf, 
?D7 8 aOAItffit. ft«|AX$:4"l>k Lfc 

-f 8 aO$Hft£9(C(i* *<0ASt#JKC J: oTJBSS 

fc%3fettAX£*<l>k Lfcl6#«^Ziteiawgej£Sii 
S. 

[ o 1 2 o ] 02 o&. &2mmmcoimmmz}5^ 
xjB&ztii-daKMtzttt & rut* ^ y<mmz 
m?m?$>i. m 2 mmmcommMX'H . wm 

n«7*s/3yi4oiaH*«*»'5»Bf3e<ofi4Ta: 
^^s^ttio. vmkftmkv&vi/ 

2 : H«WS8re*1-) #£-fctS£k$r<. fOJW&fe 
itfrt^fc t fcffi*S*ifclMffttora3l£«[6 0 bt 

saw*, mw-t&k. «w««-<«eaBi. rut* 

^3yi4?>f1UBt4 9. -e<Z>iga*S-(ttl><lk&<. 



[0121] H2 Hi. $2ggraoKtt$HHC&» 
T^j£$fl6Z^®t^£X-AVyXaftU!!£ia 
WSETT**. *2WBBB«IMirai!!STtt, SIK 
mXW&Wz%m#<D-&%M6 Oaii, X-Al^y 
X7<0||jSiESi^&'hfiA^Eff^<0ffi^ifc*c$-ti-5 1 k 

»3K»6 0 c . j&WtS k . IMMfcOZifc* 

isf4. x-Kvyximmz^. **>*mit#&fc 

[ 0 1 2 2 ] 02 214. J&2|W&Of|«j!tfc^ 

-5-c. msffli 3^A*t^oz*itjt?eo7tAttA 

*l4SftL*v^» RrjgEl 3^Alt3^^X*|6lt 
»ofcAIWiKJ43Wt-f6. *0*SH. 02 2 (a) t 
Tjki-X 0 1 , *»tt«)Z3aieW6 0 a fcflMW* 400 
H*raK*^#ffi3iaH 6 1-6414. Z^fflWi^ftL 
fcvWxarWcSMrt*. -T^*>^. mivrnT*^ 
yi 5^IBH#*frfcJ^^fc«**Si:* H3K&6 
lt>«k^6 3l4-X*|6lt^UlL. Eft}16 2fc4tf 6 
4{4+X^[6jt^Srfl.. 

[0 1 2 3] m2V^T#x3yi 6<7)raPI^ 
tttffoT. Hfjgffll 3^.<0ASt3em^X^T|pItf&-5^ 

*Wfc»->y!:AWS*l4SMW-4. 02 2 

(b) t^-f 43t. #9X96 1-6414. X^ridfc 
W5B»L4v^Z*|6i{£B«rt-4. -f=Sr^*). ^2V« 
T^f^a y i 6 wf3Pi* { ^*^0T^o<ltli;*-tl) k . 
ffi3tii61fc4t^6 2(4+Z^t^ttt. ®3feiS6 3 
fc4tf 6 4 (4- Z^f6]t^SrtS . 

[0124] §^.t. mvair^^ayi soiamti 

4^2 V«7#y3 y 1 6c7)BPS*sk t tJWW* 
k. i?r£®l 3^Af*3ESK<OX*-|*it}BofcASW!« 
fc=t^Z^r6]t^o/cAtf^4ktt3E-fk-rs. 
ISA, 02 2 (c) t^f4 3t. #ffi3KJi61-6 4 
(4. ZtSfat$S.VXHmzimth. *1V 

pr^fx^yi 5orafi*34^2var^v=7yi 6 
<oraPl* { ^ J f>0r^ffltt£*tl.k. ffl5fejg6l<i+ 
Z^[6]tJ 4 If - X^TfSj t^til U , ffi3tji6 2(4+Z^l6] 
t34^+X^[6]t»L. H3Ki!I6 3(4-Z*(fi]fc4^ 

-xuto&mt* wftmiu-zjjft&xif+xu 
wfrt>%h 4 m^iMmmfcthz k * . 

[0 1 2 5 ] J2lk. m2j|]^«c0fl»Jtfc{tl,R 
HT^v3yi4, miV^Tdfxnyi 5. |g2V« 
7^yny 1 6£4tfX-AUyX7coftM82rWJtlB 

B«IMIBB>!B*«rKr»*. 022 (c) 
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ft$i6 S. H2 2 ( c ) fc^t«JB 

tfffi*aR6 4U3fc*AX*4M>fc t7tP3^S^il6lt»-5 

[0126] U>L&#<>>. SH&Ctt. *Wh±<oM 

KI4ipJI!l#a4. SS2fSJMiT14. Wi 

fflOESf***? 1 1 b fc IX . W&.cr>W£h 2«8<0 

0. 5-0. 6 80«ffi?fft#Jt£23S"f4<7){3iLfc 

^WJfflS^^^ctO, fcfcitfO. 6 8- 
0. -8««HriWtt*S0!**ate*tfc««*** 

mmmtiffi&mTnmmtx*). o. 5~o. so 

iEHT'f^Jt £ SOW * - fc 4 f =riec s Sr * . 
[0 12 7] fc<r6T. 02 3 (a) *#JRtt*fc, 0 

2 2 ( a ) ifcii ( b ) tfstrffl-citfeii* 2«**>::<K 
^asfc^-r&Pi (d+^T'^-r) ^fWfc^pa 

4. m 2 mmmvm 3 sgewrii :mivm 
7*i/3>i5&tzi±m2vm7*isayi 6 offline 

«t £>ft4 2 ffitt^Z&ftjS^I-Jg-f 4 Ptf>llll¥fc 
m30fl»^[i]^^^i, 023(b) tSrf 

tin i*%&##&a-9em?itt< . x^m 
1 0 1 2 8 ] § fctsattt. 93ffy9S^smmmmi 

Wtt<OWiKM6 5 a k 6 5 b i*>£>tgj£§il. #B3ftI 
6 5 a£J:tf 6 5 bO*HfflHSM>llMMi1Sl Vir^fy 
nyi 54fcttSS2vair*^3^1 60fffflKJ:oT 
f»fc*i* 2®tt<9Z^}&(c*f#^4ROft$i-lrf 
*J:3fci&5g5fvO^. LfctfoT. %2$m&Wr> 
83S3BWT1i, SlV^T^v-^yi 5*fc»i»2V 
$7* y 1 6 Oftfflfc J: ->X%htlh 2 Wftsn-fi. 

%mza^x, z\<?>2 w^.<r)-<mmz^m &H<r>& 

$t . PM««0*ifi3K««iB3t«6 5 afcitf 6 5 b« 

[0129] 86(C, 4 «!R«ffl*>l9l*f£9S?l 1 a 
i«il&flBB^«lllf»f*?3lff 1 1 bfcfUTPMSB 



s. B^^s^i i ct=A»Lfcaarwf 

m.H. 77*-*)V\sVX \ 2<7)ttffitPM<7)3fc3£ 
[ 0 1 3 0 ] 77 *- tf/H/y* 1 2 Sr^-tJt3tm«4s 
4„ ^4 9v7y474Sa<F>mm&m 

is. t4*%3ia*Ax*^tkLfcn»««>i:<jc3es** 
msfi4. 

[0131] »2ldt»JB»R»J!iWCfi. WWftTC 

ajeattsMtti. sifts*:, m2mtmm?>mm. 

WX'te. X-Al/VX70»»jKEKfcSS{fc$#*£fctc 
fc#T*S4. 

[0 1 3 2 ] II 2 4 14. *2Hat3BIDW)n»{HWCfcV> 

t«g2vai7^>'3ywffffl*KWfisrc**. ^2 

l^*^0r^Ofitffi7cr4i:. 024 (a) fcjjrf 
J: o t. P3J^K<OZ»3taS^fll)S't4 4ooig#PHfcO 
ffi3tJS6 6a-6 6dc7)^*>. ffi3tS6 6 afc«tt/6 6 
cl4-X^[6]t^ijL, ffi*jS6 6bi3j;^6 6d{4+ 

[oi3 3]-*. m2vmr^^yi6commm 
t^mfenmz&ktht. 024 (b) izK-fiio 

C. ffi3tM6 6afcJ;t/6 6b{4+Z^rr6j^i)t. ffi 
«6 6ci3«J;V6 6cl{4-Z*|6]^ti)-r4. 

t. mi v^r^-xnyi 5(rx§imt3£v&2vm7* 

i/ayi 60%m&t i> izmfrkffiMnmzlfoktl 
t. 02 4 (c) fc^ri^K, ffl*i!l6 6aJ4+Z* 
foisJ:tf-X#|ft|CS»U ffi3tJS6 6bJ4+Z*[6ife 
J:tf+X*|fliK3B»L. Bi5iaS[6 6ctt-Z*i6|*Jj:V 

-xjmt»«L. mt/me 6 dn-z^axxz+x 
-n^mzmsth. zoix. 4o«aii4Lfc4¥P3«<o 

ffl^*^^4 4ffi#OZ»3&S£JBJ&-f 4 ^ t 
4. 

[0134] Jilt, »2«BB!ll«)PBKHWfc:*J»t*» 
lVST^fv-nyi 5. »2V»7^3V1 6*$J:tf 
X-A^yX7^fflSrfflSiJWJU^'. ;n^.<7«t 

*4. L7b>L&*^. laRfcitt. 3t^iSt1--hOSiJ*«7t;J; 
•5. X-AU>X7fcj:4^hg0^fgeH{c(4$iJll* { S> 
4. fit, ^2Htt^®T-(4. HJKSKHffl«)ISI*f36¥ 
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i o 1 3 5 ] ?%bh. m2mmmx'it, --H<nvm 

&-T4. a*, «tfrop^TOiiHWi6«FFfcj:»). 

WflffflfcAO. *<r*»fe*tf *"W>WI (fcfcitf 
0. Uo<0. 9 5) T<»tf*3SEf 4ii:*«ri6fc: 
£4. 

[0136] »2Sat»}IW=J3tt4!!^a*fl 1 <OflJ 
77* • 7>K • U t-hJSifcULX^-yr ■ TVH • 

rtLTM»3R2 lfcAASft.4. W»»2 Hi, 

^xtizmz&mcvm mm.) . «^s^ots 

IB&l*jSW)^tU-»fciE1iLTtJ»). A7J#&2 0A> 
&<0Aatcj6??LTBIteR2 4» 2 6-2 8(c3«3fct! 

[0137] -Tfcfc^ ft,i=5r»mKfc ctt/^iSJKO 

t> fc"C4SRSiw-4*£> »^2 c>mmjk2 1 *»6 

AWRnrjRmiftil&ilZ, m& 2 8 a~2 8 c 
(iMffliR 2 1 *> S> <7)f!^- ICS ^ vC 7* i' 3 > 1 4 ~ 1 

£m^xx-j>\s>x7<omti$miWi&tz>. t 
tz. mm%2 7t±. mwm ia»f><om-t&^T& 

[0 13 8] sBBKJB&T. «»3R2 8a~2 

8cl,zX*)T^^ayi4-l 6?)13M&MLZtt 

*). mm% 2 4 1 j: o x-j± wxi ntitimMZ^-it 

W?& ZktfX'% 4 . £ 3 LT . 4«*tf5ZiJC3iai<0^ 
(*HS) toXlMVi (mit) . *®te»3 
till. **3=5rir*J03M:3-£T. #Stt4S 

[0139]^. aairfWMEfiitxjsiusasKofci: 
tsuraoraowfcfcifcftfc. *4Wiift : *tf<oza: 

3l^<9«4Wtcf»feii*4a*«ZittKK4fcli 2® 
tt«DZ<X#Wfc»4fc*>fc:. W®&2 8 a~2 8 c \M 
MJk2 lj6»feOj&^ta^V^T7^3V14~l 6^ 



lan^itjg t s nfi^ 2 4 nmwuk 2 1 a^^ts 

^^TX-AUyX70JSfU5Elt*S3£t4. B 
»£2 7«2. $ij»^2 l*»fe«flMM=aWV^T!«WI» 
ft P L aTOORnK 0 £ffi»rr 4 . 

[0 140] S&fc, sfcSfcjBfC, »S2 8a~2 
8 c fc A <0 7*^3 y 1 4~ 1 6 QflBIHHI&'&fc 
0. ffii&^ 24{ZX y ) X-J* U y X 7 <0&£8BI ££-ft 
§^0-f4itHJ: l 9, -?-i^^yy^7^8a<m 

\m±mzm cm 4 «i^ozy:3tjgs fc« 2 m^z. 
mmammzmgrntz z t #x% 4 . z 0 ix , 

(IBflfifc) , ^iW^#^ti4«-ffi«ofia, 

[ 0 1 4 1 ] § fijS^rjSmSfc it^Ji^SOt 
fCii«^P3mBSB8S:-f4*&. S»^2 6li. «flff£ 

1 1 ctjHisjieB+cfflKjW)^. -?-ut, Rffa^ 
mtthvwftnzjmmz'ft&tzwz, h&wm 

& Mi 2 m#<7)-&ytni'&2>fcMz, 28 a- 

2 8 c \±®m& 2 1 fr&OflMMCS^V »T ^3 y 1 
4-1 6<7)raPS^KSL. iB»»24{4*J»^21*»<i, 

<7)%^zm^xx-A\syx7 ojswsoBi*iibrf 

[0 14 2] sjfStiCf^ »^2 8a~2 

8 c tc J: 0 T^fv-a y 1 4~ 1 6 fl5iaHfcSEfl:S*fe 
Os B»^24fcJ:"5X-AU>'X7fWi^!Effi*^fL 

jtoKBo»ffl*afflaait 4 z t tfx% 4 . £ 3 lt . 

[ 0 1 4 3 ] fcfc. f2«S»Btll jfSRffl^^M 

Rur^f^^y 1 4t. mivmr^^yi 5 

b. m2Vm7*r ! s3yi6b&W£LX^&ii { . Z<r> 
1 4~1 6T'(±, 3K®ffll*^)it:, IH^OSSfffi 

tiitz>miy'vxj>mb{h#;<?>mmiitz>%2 

TVXAbZEMlX^ltf. ZOSMMfftmiZtl 
ZbtX'Zh. 

[0 144] 4fc. »2HSBWBTIi, =S-T^v-nyi 

4-1 6^^-?il-»C0r'JXAOT*>f>«f£$^T 
U4*«, £fLtlSS5n4£i: : 5r<. ^txifRHT^f 

>-a y 1 4 <ojg27*y XAim 1 4 b kifs i v»rdf 

nyi 5«>»irUXA«tri5ai:^-*ftLfc>5. 



(21)102-231619 (P2002-231619A) 



mi vm7*is?Vl 50»2rUX^aWl 5bt3S 
2V$7*v3>-l 60SS17 l JXAg&m 6ak£- 
fMCLfc Oft Cfc zcr>^, RUr^v-rJ 

y 1 4<0m 1 T V X&mt 14a, HWfcSftfc 2 Otf> 
7'JXA, 8J:tf*2VS»7*S<'31'l 6*>»2:ryX 
Agfftt 1 6 b CO o hp* < 1 fc 3 0««i5*f *3M»A Xfc 
ffioTSHStffcilfcfc.fc'j; #7*>-3y 1 4~1 6 

[ 0 1 4 5 ] 02 5fi. *%Bj]^3ggttfBjB(c£>ft>S 
T'J>4, H2 6ii, %3mmmzti\^X7y x-iDV 

mmv&mz*?m®T*>z. msmtrnmn. w.2 
mmmkMmm&z^tz. Lt-L^m. si2it 

WmX'\i77*-tl)VVVX\ 2<03K»+t=PJ*7* 
*fU $3£iraJirciiHtfovfc7*5'3>£fta« 

as *vc ^ 4 2 hwbjb t **w fcrffia lx v * 

[0146] JK3HteeHB^4 «Wrctt. Rli7^^ 
ay^ESSiiTV^VWCs 4lHft7)Z<$3aS£fM 
i"S#lB^«njg«S«fH»«t:S8ft Z k ItX 

k fc J: "5 , 3fc»A X * 4"^t TS P3«tt««Wfc*J v * 

r . &mmcD®.wzi&mwt 4 z t wx-z 4 . * 
tjro, ^ttAxs^t-rsns^mcfev^T. 
4. 

[0147] ff 3£jt^0ttttHB9rc<i« Rit 
7*v3ya*i2H£ft-OvSrvv9T\ WRi&Z&KM 

com&rmimz$cfcZit&zkitx'Z&\ 

laa^^raBTOHIifB^^l l bfciiiRM 
fcfflV^Sfcttt. ^1 V«7^f^3>l 5, H2V?g 
7* yay 1 6 tiXX/X-A VVX1 (Tiffflttrnth 
ZklzX*). tt»«o-«*j|K)^*W=Sr**3i5J:tf 
»« UWWfc) . **v^litt»^Z«3KKi»fe«4W 

[014 8] fc££T» PBHWITtt, nH7Jf^3>- 



fflm^wzffiiK®%i&mcDffii&&mmz7jkt® 

X'hh. H2 8tt.-»4HJI3BIBt:iJV^T77*-*A' 
l/yX«3KB+t:Easnfc™t7^^3y4JJ:l«Bl 

4£ftigJB(i. *2SatW«!:S[«<0flK** , r*. L 

4>im, %2Wssmx'\tr-?*-i))vwx\ 2 

cr>mWzRMT*-/a>k-ttcr>vm7* : s3yk& 
*«S2l6ft»JBi:»*»tsffliiLT^4. £H\ .£2& 

M3BS2: g i/c . * 4 msmtmtt 

4. »t». 02 7fcJ:Uqi2 8r(i, -#*>vai7*i' 
zyblX&lvmTZi'zyi 5Z*lX^&ti\ - 
^rc7)V«7#^3y{±m2V»7=Jfv3yi 6T*oT 

[0150] m4mmmm<D4mmmx'it. -imvm 

T^is^y ( 1 5*fclil 6) L*«aS<t"CV^VV5 
»Jffl0Sf^*^ 1 1 a SrSiRWCfflV^ fc fc t 

R«7^fv3yi 4, -jf<ovmr*i'3y ( i 5 

6 ) . fe<tt^X-A^yX7cO#ffl?rifW-r4 

awt), tmAxz&bt-fzpimvitommizti^ 
x. zmrnvm.. zzmzsmtz 

Z\ktfX'%h. 

[oi5i]-*, m4mmm<r>mmmx'tt. -n 

C0Vffi7*is-3y ( 1 5*fcttl 6) L*>i2a$ixTU 

=5rv^t\ m#n-<wm^m*kmz4m£co-&. 
mmmmm* 1 1 b *ai8iwt:fflv^ 1 1 it. 

P3ffi7dri^3>'14, -*OVl7^fy3y (1 5 4fc 
{41 6) , t3±t^X-AW-yX7tf0#fflS-fiJffl-r4v:i: 

($i»Jt) , b&wzm&ftn-dzmii^m&ffiitz® 
htih 2®fc<nz&m.*mfcti%m%u<r>im.. m 

[ 0 1 5 2 ] S »4HMgBJBOP l BB!!IWC«. - 
^Vi7#y3y ( 1 5*7tti 1 6) UflHKflT 

fcvjfvw, n«^zaoea*»4>aiMfeWK4»R^)z 

<J0KaBS:fl4it(iT#^v\ Ls6»L^4,. «Bc<on 
JRRRBfliigfffae^SIH 1 1 l c SrSiRW(wfflv^4 b k t, 
P3M7^fv-3yi 4, -*tf0V^7^^ny ( 1 5 
6 ) . &£VX~-J>UyX7cr)ttmmmZ> 
Z b izi *) , PB^ZJtttako^WW^c* § . *4 
^{4P3)g«<or<jQtaiA^j)^Wt=l§^#l4 2S«^Z 
^ii£$j£^4#ffift®9<2B, »tt*iJ:V**3S 
3iM!-f4C:i:* { T-#4. 
[ 0 1 5 3 ] 02 9<i» *^com55IS©B©{c^4 
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x-hh. msm^ma. w,2mmmbmm>m8& 

a) fcfUT. rtIRI««^ , f^/Hyf/i'- 
? (D7KI-fVf/l/-^7 0) zm^T^&&tf% 

[oi 54] msmzmmxn. -?a? nyyjrj s 

a KfUT a -v KS-f >t^.U-^ 7 0 ZEMIX V^ft 
i fc fc»J6 , EIJft&WHP 1 1 1 o -y / 
U-^7 0k<0iaO3fe»+fc. 3tSHB*^«t. X-A 

74) 7 2. fc«ktM /7*7 Y\sVX7 3ZWtS.LX^ 

4. fRfmgfmbLxco-ixfT'jj yv 1 7 
[0155] idt*; x-AuyX7 m, -e^Bufflim 

^{2S* { IlI*f^*^l lcofifBtJJff-gcLJLo-f-co 

fM^aa^m 2 @i«i£ae#p 7 2 ^ftst raar-a 

fft.k3fcE11Sft.THft. X-A^yX7 i<^> 
JBUfiElBOSSfcli. *»»*2 l*>£><0^fc«^Tifi 
fW4lfBB5R2 9t:J:0firfc<t4. *fc» 4>7-vbU 
VX7 3 14, ^OttfflfluSfiHttfS^ ®W@&tft 7 2 

>f^u-? 7 ooTJtfflwfSiikaef-Sff* J: 3 fc 

EfiSftTHft. 

[0 156] n-yKIW y-f^O— *7 0J4, 53S#7 
*^B«J: dfc^^frfcfcftl^afflotf?* 
a -y H X'h *) , ft&b b <nm%mi-%h*>[*MX'<r) 

±m mm ixmft££m 0 o v FAitwiri 
iz®^xmmmz&it:&<7>mi8Li:Wi8.-t&. z 

ZX\ B&Ztl&XM&cMltArb'tel&m'b&tf, 4" 
* 03K$i«0*#H«£&ft. -f&fc^, n 

•y Kffl>f yf/'l^-^ 7 0 fcA*f WrffcJWirtffiRat fc 

[0157] LfctfoT, fg5iaBBJB«4«!aflH (H 

#gaw 4 fct±P3JBflwa > Ti4, m\Mzwmizm. 

%tlfzmi%&m=Fl la(l 1 bifcttl 1 c ) £ffl 

¥m?7 2±t4®K wmmfcimm;) comm* 
y?>y h\/yX7 3*jtLX. n>y Ffi-f y=f 

7^<nmmm.mzM3tth. H3o«, m5ii» 
mza vth* 2 mx&mTvmtffitn-tmx'b 

[0158] 1130 (a) CSti3(:> ^2Eiff^ 
*^7 2jWE«3<vOv3:H*£. X-Al^yX7 lfc 



4Wy7*7M^yX7 3$r^L7t7^*\ o v F1H 
yf?V—?7 0tf>Alfffl7 0 a _hfc*i!<vC«0r-jftfc 

o *<Dmmmfczti&$>®<oftmwmzm l mz 
%*) (-Kmmizmz&xmxmtf'bZK* 

[0 1 5 9 ] * £T. HSUHflBWrtt. t/OffltiXF? 

t Lxnw, 2 mftf&afri 2*A yr-y b vyX7 3 
mmm&m.coi£.mzwMLx^h. zoix. @3 

0 (b) fc^-fiofc, *2WfMt&Km 2*ftLX 
ffflkSftfcJBfcft*, 4 y7«fYVy X7 3*itl,X. o 
•y Hffi>f yf/l^-^ 7 0c0Altffi7 0 aifcfcWtBf 
^iS* 5 0 5:t-5Tm*1-ft. n-yh'S>f> 

7 0 1 J: 0 *<OA»Mfc#JS3#ift#§8W«fc 

awg^»c«uc4"j (zajjeat^*t:*ftft*jeaw) 

ffi^ftCfc^T'Sft. 

[0 160] D'/FS'f yr/l^-^7 0^J:0-?-OA 

m5HSS^HST*«4, X-A^yX7 lcolyffll^-yX 
»7 1afcttHUyXS7 1bt«)ia«»e»+fc:. 

flw»fent.- R«r^v3>-i4, i vmr^isiy 

1 5, fcJ:^2VI7Jfy3y 1 6jMEBS*1-0* 
ft. 

[0161] LfctfoT, ^5HI^S04ffiBSBBfctJ 
v fc ^ 2 Htm fc , Wtt<n 4 «BBfflH!5f* 
^FI 1 atHRWfcffl^ftfcfcfcfc, P3«T^r^3 
yi4, mi V^r^fi/nyi 5, ^2VSr^v3y 

16, aiVX-J±vyX7 i<rtfm*W$thZ.t\iz 

^«^Z^5tiS^1f^tft«-ffi3tlScO{4E, J^fcit/ 
A^ $ *WM$8it ft i f: ^-C^ ft . 
[0 162] SSiaiggB^IMIBSRBKiJV^Tt 

1 1 b^asWKfflv^ftkttiC. Rltr^^nyi 
4, mi V^T^fi/ayi 5, m2V»T :3 fv3yi 

6, axtfx-M.vyx7 loyfemzmmtzzbtes. 

fftt) , *ftv^4«flHROZ<Jc««[4»A)«±WW»^ 
ft 2g««OZ»3t}S^!tJ44fl&R<ora«KS^fll^-rft 
#ffi*i!S<7)aS, it^A^ $ ^SS^g-Tft Z b 
* J T#ft. 

[0163]$ 4>tc, »5jeBBJBonJKRlWfc:*JV>T 
t>m2jUi^®i:|il«{c, «R»n3KSRBfflE»f3lfi*» 
^1 lc^S^WCfflV^ftkfctfc, RUT^fv^yi 
4, SI V^T^v^Vl 5, m2V8!T^x3yi 
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6, aXl/X-M.]yyX7 ltoftfffcWWlZbtzX 

[o 1 64] ja±«>j:3fc. &2m$mm~~'%5mw& 

JBfcfcwcfc. VJ*r*S'3>'l 5ifcttl 60iafflSr 

gfcStf* ; k fc i 9 , z&3(Mff>kfcn*& 3*$ W 

^MJiOlffiStSZ^rffl (X^T|6lfeJ:lXY*|6l) TSVi 
fcJ»*SHH*fr MHW-* - k . tM vtlf<* 

[ o 1 6 si 4*5. ±Mcr>m2mmm~-m5mns.m 

tXl 6tfWHI*^3iai0HBi2. **U- (DRA 

Mfcir ) y y ^7 7 -f -isc«f{cjKttr* s . * 
fc, ^ras^at ixmr^ioiy 1 4 b-^vmr 

*i/?V ( 1 5*fctti 6) fctf»t*«ifclK4Hit» 
SSli, ni/'7?f^^ (MPU&k*) *>yy/97* 
-Igfcttfcffirefci. $£>fc, ^S^SfcLTPMS 
T^is^Vl At-nnvmr^i/riy 1 5fc<ktXl 6 
i:^{ii.^lg2ll»®*3J;t/^5IDtfi^«li. 
r^M.^fe'^tr— jRW=fl:v>f ^n-f^ y^57 

[0 1 663 b^hX\ J2U:*>t&5ia»BK (02 9£ 
#SB) "tti. T*is3y% (14, 15, 16) OV7, 

M yT?V-f ) 7 o k UMWmtfctiK wiftl 

My^yv—9 (a-yvm^-TT^^yT^- 

9) 7 ObWZmt&Zbl>?%&ZbiiWot?i>% 

[0 16 7] ttz. o±<Dm2mtmm. mmm 
<g, szT/msmtmrnmio. 025*3^^029 

Tfi, %ivm7*i/?yi 5Wmv>Jifa* 
ZUft (0* 1T&I) kU t%2vmT*^yi6<w 

mn^mxm (9 0- irto) bitim&jfiitetf. 
mi vmr*i/?yi 5<ovaw>^rm*3H»Wffc«fiH- 

00^4 5' HM6Lfe*f«l (4 5* fcL, J&2V 

air* 5/3 >i 6tovscojtriS]$r*ffi^i:>miHHi , 9^ 
4 5 • ebb usarm ( 1 3 5 • *w ) wwt z b tfx- 

£S„ ZtlizX 0 , vf?a7:M7-f 8 a fcAfft-* 
Wfr'Kftt^ 'JSHflEtf ££G£«T# *S&*W8H*T 
*5. tffefctt. mivatr^v-^^l 5<7)V3I(7)^I6] 

i:m2V3ir*i'3yi 6«5vaio#i«jfc<&$rrft (3c 



#?*4. CLhOAK. 2-ocr>vmT*y3ycr>mcr>-£. 

gftfcSQW 4fcli, ffflep^2 1 a. A2J#82 Ofetf 
LTA*Sn^*flH8fc«^V^B«5R2 8 b kiS& 

^2 8 c fc^-4< k h-ttmmz-tx, mivmr 

^uoy\5b^2vm7^^yi ebiWi^z 

[0 168] 3$>fc, JaJhWfE458M3BR (027£# 
.1) T'Ji, V^r^^nyi 5«vaiO*l*!*Z*|ftf 

(0° £|6j) fcWrWfcjpU:* 1 . *9mtZ*titM!£ 
R5eS*i4fc<*>"m*<. mif. V3tr*i>3>l 5 
OVS^fi 4 5 ' EWBUWrfo (45' 

•Jjfil) , 9 0- BlELiWW? (9 0* 3ffl) ,135* 
EMELsttifffl ( 1 3 5* *I6I) *fcrf4it*»f*4. 
•T=5r*>*>. V»r*>-3yi 5coV««0*-[6]$rStit§ 

*n<» vmr*i'3ycr>mcDiTfoz$8£tz>at. vm 
m in. xij^mo*jrixxj]ZiifM®m£ 
m^xmm%2 8b$;®MZ&x. vmr^zyi 

[ 0 1 6 9 ] ifc. JiLh^#^St»fiST'li. 0tff3K^« 
f (11a, lib. 1 1 c ) fc affST^ffltOX-^P- 

lfrt>0. 95 (0. Uff^O. 95) b-f&Zbtf 

^ ) £ffifi£-t 5 yxm^Ztinx^-xmcoMmt 

fflnztin\i.&a;biTm$zti&o. i~o. 95 

[ 0 1 7 0 ] iJUKOgS 1 sidm 

cfctt*«iWj!K*ivvc, BgB^^^a (sa«e? 

^C0«) fcJKRS^ttftJBWi. 0. 4-0. 95<7) 

o«<7)eH(o. 4^(jgo. 9 5 ) rttift»it*pnse 

k-fiikj^iU^. -J2UiO»liaigiSBh- 
*5iais»JBfc*i»t* 2 AL^BB J ? :, 4liSBBSSriSa6k L?t 

fc»«S*l*#fi*bl£JBi. 0. 4-0. 9 5Otfffic0 
KH(0. 4^^0. 95) fi-efta^^^^ 
k■rS^k* ^ SI^Lv^. 

[0171] $4>t, &±<ommmti§r~m5 
im%mz$Mt sjrh (ftffiiRi^) «wt*fc» 

fc, «itf. *E#SS5 . 8 2 8, 45 5-^*E# 
HF»5, 9 7 8. 08 5WfcBH*S*lTV^IR||fHi 

M^fiH^tS^H^Dvx^^f-iv'MSfcKaL, -C- 
OK^ftaiffl^^fc^ LTaflJ4S?B8*-f * £ k fc«t 

tf-aii-i.^k*^rig-c'*>i». i^-c, «a«te*5RPLo 

om.ZQ. OlStf^O. 3O«»0M<i*»fclitet* 
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lc7)jrh (mum) 9-1, jswajctrarc-* 

ttt, BWffiBWR^tf** 0. 0 2 £ <7 g 0 . 2 <r>mW 
(:> Ba^BB?5ROtffi*0. OlsSffsSO. 3<9&H* 

a, 4b, 5. 7, 10, 11 a~l 1 c, 12, 14 
-16, 71, 71a) CO-mm&tZ Elflfftl**? 
(11a, lib, 1 1 c) Oftb9£. 

HiKOSS 1 5 3£H9B»9SI«lfi£3R PLC 

*#W2 0IcWjU MflBK21ii. Witf. 

2 0 t^LTA^Sftfc«aMMBfc«^^"r^B»^K 

ICSUm alfiWEIOfcEME) S*4ii:KJ:9. 
JEtlZbtfX'ZZ. 

1 0 1 7 2 3 4*:, ELtwgs 1 §|j5K2MS5»fiJE2g 

*3W4^^M±fe^y >y b# (M^fik*##l6jt 
<7)ffim® (01.010,12 

i/') wstfiHSSiifc^xA (£K) fc£?IS2rfa (0 

1. 010. 02 5, 02 7£itf02 90&tffi:frfi) 
fci&oTEStfo* *<®Wi&kZ> Zblz£<0. ix9un 

Six*.,, ^H^^vx^Xr-^'MSat^P 
K^)xA^f-y (iS^f-y) WSJ2, ^0^ 

[0173] J^«*JWt»JBt=*UfciattCtJV>T. 
(TW^****) 8^v4^0774T4 (-14 9 

±mbmxbthzbt>mtL\\ 

[0 1 743 4*:. ja±0#ga6KBfcwLfc*li< . * 
7f * >t7V-* bLX<r>yy4T4vyX 
(7U4tt%&m=?) Q*?l49v??474 (14 9 



y*r9V-9 (u*/YM*Tt4A)V4>t7\'-?) 

l*<^7f -f yr9^-9ipmmm^r 
yv-f) bLtc%mmms.<r)%&. mmm* 

7T A H)V4 Vr?V-? ( D -y Flbj-7'T -f > 

r^v-^ ) cowmmt. ix9M±m&ztiix 

V -y M£ (»¥*l*Ifc fc 9) 
HEPJHlftJL fcitf^x/NWXfcffMSftS^y-y^ 

[ 0 1 7 5 3 JJLhw4HQBB»t=*U^HS:S 

a»Mt*ffl < £ t &< < £v 4Wtft*&tf&. 

tt, v^^M±K3B*S/i4XU >y HjWJSKHW* (4 
3tli^x^W±tjg«S*i4^U -y N«OS3KfS«) 

*j»ti«¥*mio*tf & l s b l . %<nmmmm- 

*|6l<OS5fcLlkf *kS, 0. 05<Ls/Ll< 

o . 7<9W«£}tfc-r £fc##jfc u\ a±to^mm 

MttblZj&mX8Kttt* mitt. Ls/Li = 
l/3kLTV^I». 

[0 1 763 ±a«0*HSi^«t3i»*»6II3(3»«±, 

fflw«^-y*«BettaHSfc»et* («*xa) £t 

JHK^F. »KlSM^-yb'^) S-SJt^Sdk^^ 
Zblzk-oX. 14 tVT'U xbLX<7)*mftT^4 

[017 73 ifrf, 18^X773 0113^. 1 

3 0 2tIt3V»-C. 1 P-y hO»7xyN±C0^JgK±t 
7*M^^h*^SSil6. -e^f*. ^T773 0 3 

l>. ^<7)a. Xf'/ 7°304tfcV>T. -f-Wlo-yh^ 

^xy\±^7 ^- h vax htrffl&Wfthtitzlk. xf >y 

7*305(Ci3V^s <e<9lO«yb<y)'7x;\±ri'>''*h> 
/-\9—y£-?X9b LXz.'vf-yyZftoZbteX'j 
X. 1X9 ±.W9-V\&mthWkK9-V#. & 

x. *m#m=m<7)T^4 xmmztiz. m<?>¥m 
kt*4 xwtmnzjitui. mttoxmezmw- 
yzttmprnwr^ xix>\,-7«, h&<nzzb 
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tfX'%1. 

i o 1 7 8 ] t Jt ji*w*iaBis»o»3iaBrrtt. 

-v. t»HW«CkfcJ:o-c, -?4 

7dt;n'47.£ LT<0$ B B B ^i^ : ?£»l>C:i:i,T£ 

ntztjyxmm) tzusmytti. wmtvvfyy 

&<D;$ 7-7 -f )W-m&IM4 0 . 
[0 1 7 93 #7-7^;?-»j£I84 0 2T 
(i< R (Red) , G (Green) , B (Blue) te*fJSL7fe3 

*aBR*¥jaBBWl6lfciiJW Lfc*5-7 <M-&& 
At I. *LT. #7-7 4;k?-Jgj£l84 0 2<0f£ 
fc. */14B*£TI84 0 3#SS?tS*U. 
TI84 0 3TH1. n?-y%,$JM4 0 1 fcT»fe*l 

T&bIA*^ (& B B B W Srg^iT-l.. -fe/m^iT 
184 0 3 "Ctt. 0Rlf; n^-yKI4 0 1 feT 
fl^flJt0f^^-vS:#tS««fc^7-7 -f^?- 
»L84 0 2 fcTfl tint # 5-7 4 Mt-l <rmz 

?g B Q H ^iiALT, (iaa-feyw) &mth. 

[0180] zn®.. * i/'a-;Ni^4tX84 o 4fc 

feff*)**W«HII, Ay? 54 ^<0#g&<fp£K9tt 
«tT?g B B B a*«^i: l/CSlft:S-*4. ±a*>«A*w* 
?<ORfi*ffifcJ:*itf, ^T«Wfcl3]»^->'£tf 

[ 0 1 8 1 ] $r*J. ±ao#l^ffif ti. SSBSHHfc 

[ o 1 8 2 ] ±m<D&mmmx'ii. mw&m. 
mmitzm&xgmmizt^xxmmwiK 
i\ ^xfw&mmwzffiwt&fzfrto^mzm 

frx-bh. 

[0 183] 



J5f^flte»^fcA»a**^Stf Alt* 
[0184] U^t. aW6BB<^H3e*68t*a* 

zk&x-t^ nmt,z. ~?x?<n^9- v^iEmzsm-t 
wzmix, mft¥%v*&ftmzitn!g.x'm2i. 

[Hi ] ^J^fflldBKBC*****!!^* 1 ^!!* 
[02] 7 94 74 pyXflf«&£®fc^j£$ftl>4 

mm-<x&.cr>m^m^mz^ktmx'h h . 

[03] 77=r-^;PX-AV>Xc03feS§+fcieE§^ 
[04] v^r^^aycoraPiWL 77t-^/WX 

mnmttf4®m-d&mizmtmzmmizm 
wtzmx-bh. 

[05 3 v«74f^3ywiaHo3gft. 77*- *;ux 

[06 3 v^^^ayoffliffifiJ^RtcBW-iSBiJM* 
^•f MX'h h „ 

[07 3 v^^^axoiHSftitW^-erfcBW 

h^mmimtmx-hh. 

[08 3 -74 ?nfA'^t Lt(0^frT^'47.^# 
l>gi?)#-£<7)7u-f-v-h-C£>& . 
[09 3 -?4i?nT^'4^fcL-CO^ B B H «^i !1 $rf#l» 

7 a-*-* - h t'J> h . 
[010 3 4^^2ltWBJIIfc:36 , *»*8IRH3l6^St 

[01 1 3 m2&tmWiZ&^XT7*- i}JV\sVX<r> 

®Mis>x&twMi'yx®bnR\<7)mwzimzti 
tz 3 rxnr^i/^ v<r>m&wm$zfttwtmx-h 
s. 

[01 2 3 S2ISSfi^JB04«giBJt:t5V^-cm§tLS 



(£6))02-231619 ( P 2 0 0 2 - 2 3 1 6 1 9 A) 



cai 4 1 m2mtmmv>4 w&mz&^xB&ztiz 

X, ^1 V?ir^fv3yfcJ:l>'m2Vjt7^v3^0^ 

mmmmx-hh. 

[01 6] m2H»SiciJV^T#tt^M ; SrS3aScO 
4«BJ!ffl[E]tlTft^f LTJg)£S;ft!>&®«5 
J:t>'*^»&HKo^TlBBJ!-f60T'£>?> . 

[Hi 7 ] %2%mm<m x'mm.za^x^m.^ 
tth AwmA mmmmtat/t^m^iiYixm^ti 
imm^miztn&miskVgMiz^xmty-rz 
mx-hh. 

[Hi 8] ^^trnmnmigmmtzh^xifflicom 

^m^mm^aMma xx/gmizn ^xmw~t& 
mx'$>&. 

[01 9] %2mw&m<ot$2$mmi l zi5\,->x*mcom 
%i 2 mm<v4 mmmvr%&m i F£'tt Lxm&zti 
zmmm/izzmmx xtrmiz^ \xmw?z 
mx-hi. 

[020] m2mmmn&mwi.z}3^xBf&ziiz> 
-d&tmzmh v- n ycoitm mx- 

[02 1 ] w.2%mmmmmmzii\^xBw^ivh 
-atftmizm h x-a vyxnttm watz mx-*> 
h. 

[02 2 ] %2mW&mco%ftteMz}5^XBf$.2tiZ> 

-&%mzmhisivm7*i'?>iii>v : %2vm7 
[02 3 ] &2%mm<m3>mmt:WRthmx'h 

[02 4 ] m2H)||^®cORWJtfcv^^$tlS 

-&%mzm-&% i v»r^^3>-fc J:t/fg2 v»t 



[02 5 ] xwmmsmmmizfrfrmm&mw. 
*<Mtt±m^w.<r>mmwmmz5r,tmx'bh. 

IM2 6] WtsmmBlZti^XTyt-tfrlsyXcD 

mwz&.wztitz-ttcovmT*''? ycDffis&zwb 
mzM-t m^mx-hh. 

[02 7 ] 3fs^^4Hlit^®t*^?»^BM^^ 

mttzmms.mm:m^mzKtmx'&h . 

[02 8 J ^4HJlS»®tfcV^T7^— #;PuyX<o 

i/3 ymmwmt^z^tnnmx'h i . 
[029] smmBizfrfrmwwmw. 
mitzm^mm&^mmz^-tmx'hi . 

[03 0] m5|Ufi^®tfc(tl»^2[H]t)f3t^« : f^ 

mmmhmx-hh. 

1 « 

4 mx^m? 

5 T-7*-i])VX-K\syX 

6 V^oy^TM 
7 

8 y^TMi^x 

8a -?4 ?a7yJ74 

9 ayryt-^^ 

10 vitr^ny 
ii.72 

12 77*- tf/H^X 
14 HMT^isay 
15, 16 VlT^ya^ 

17 vx^y^-fyK 
is 

7 0 07Kl^yf/W^ 

7 1 x-M,uyx 
73 -fy7Vbvvx 

pl mx&ik 

W »>xM 

2 0 

21 0Jffll^ 

2 2-2 9 IM 



(£7) J02-231619 (P2002-231619A) 



[01] [06] 




[04] 



(C8) )02- 



231619 (P2002-231619A) 
[05] 




(£9))02-231619 (P2002-231619A) 




[010] 




(8 0) ) 0 2 - 2 3 1 6 1 9 (P2002-231619A) 



[012] 



/ 




[013] 




z 

L. 



[02 6] 




(61) J02-231619 (P2002-231619A) 



[016] [017] 




z 



[020] 



(8 2) )0 2 



-231619 (P200 2- 
[02 1] 



23161 9A) 




(6 3) )02-231619 (P2002-231619A) 




00 If -ax Ji c=[> -ax 




[025] 



rllbplle 
S ' is " re " 12b is 
1 u.irv{a.ii!i. i I 



9 17 18 




(6 4) )02-231619 (P2002-231619A) 



[027] 



9 lv 18 




[028] 




14a 



< 



[029] 



If — • 

1 ' a N 71a 16 71b Y J 

" ' 14aT3>16al5bl5al6b ' ' ' 



26 ' 28a 2Bb 28 




(8 5))02-231619 (P2002-231619A) 



[030] 



PC* 




72 






^73 






— >SH 















(72)»i#& Mffl **E 

S0KIIH 1 ttlHB2W>rt3TB2#3# ft 



F^-A(##) 2H042 CAOO CA17 

2H052 BA02 BA03 BA09 BA12 
5F046 BA04 BA05 CB10 CB12 CB13 
CB23 DA01 



